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XVH RI D VSHFLILF WHFKQRORJ\ DV WKH GRPLQDQW PHGLXP IRU ODQJXDJH OHDUQLQJ ,Q WKH
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WKURXJK,QWHUQHW-HQDEOHGGHVNWRSSHUVRQDOFRPSXWHUV6LQFHWKHLULQWURGXFWLRQ9LUWXDO
:RUOGVKDYHJURZQLQSRSXODULW\DQGDUHQRZXWLOL]HGE\DODUJHRQOLQHFRPPXQLW\DV
VRFLDO DQG JDPLQJ HQYLURQPHQWV 2YHU WZR GHFDGHV RI UHVHDUFK KDYH VKRZQ WKH
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 FODVVURRP DQG D 9LUWXDO :RUOG 9:
FODVVURRP 
 
7KH ODQJXDJH OHDUQLQJ TXDOLW\ RXWFRPHV DORQJ ZLWK VWXGHQW DWWLWXGHV ZHUH DVVHVVHG
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9LUWXDO 5HDOLW\ ZKLFK , UHDG DERXW DQG UHVHDUFKHG DIWHU JHWWLQJ P\ 06F GHJUHH LQ
(OHFWULFDO(QJLQHHULQJLQ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PRWLYDWLRQDO IDFWRUV WKDW MXVWLI\ WKH QHHG IRU DOWHUQDWLYH OHDUQLQJ PHGLD LQFOXGLQJ
VRFLDO G\QDPLFV VXFK DV YLROHQFH DJDLQVW HGXFDWLRQDO V\VWHPV DURXQG WKH ZRUOG
VHFWLRQ  JOREDO EXVLQHVV WUHQGV WKDW QHFHVVLWDWH ODQJXDJH OHDUQLQJ VHFWLRQ
 D JURZLQJ WUHQG RI KRPH-VFKRROLQJ VHFWLRQ DORQJZLWK VSHFLDO QHHGV
IRUHGXFDWLRQVHFWLRQDGXOWOHDUQLQJWUHQGVVHFWLRQDQGWKHSHQHWUDWLRQ
RI WHFKQRORJ\ LQ HYHU\-GD\ OLIH RI D JURZLQJ SRSXODWLRQ DURXQG WKH ZRUOG VHFWLRQ
 
 






7KH FKDSWHU SURFHHGV WR JLYH DQ RYHUYLHZ RI WKH UHVHDUFK SURMHFW LQFOXGLQJ WKH
UHVHDUFK TXHVWLRQ WLPHWDEOH RI VWXGLHV FRQGXFWHG WRZDUGV DQVZHULQJ WKH UHVHDUFK
TXHVWLRQ WKH UHVHDUFKGHVLJQDQGPHWKRGV VLJQLILFDQFHRI WKH UHVHDUFK TXHVWLRQ DV
ZHOO DV WKH DVVXPSWLRQV OLPLWDWLRQV DQG FKDOOHQJHV WKDW IDFHG WKH UHVHDUFK SURMHFW
















VRPH SDUWV RI WKH ZRUOG DUH EHFRPLQJ D GHDGO\ SODFH IRU D VWXGHQW WHDFKHU RU
HGXFDWLRQ RIILFLDO +H VKRZV D WLPHOLQH RI  GD\V LQ -DQXDU\  GXULQJ ZKLFK
YLROHQFH GLUHFWHG DJDLQVW HGXFDWRUV LQ SDUWLFXODU KDV FODLPHG WKH OLYHV RI VHYHUDO
SHRSOHZRUNLQJLQ(GXFDWLRQDURXQGWKHZRUOG2¶0DOOH\ 
 




WKHUHOLJLRXV LQWHUSUHWDWLRQ WKDWJLUOVVKRXOGQRWEHHGXFDWHG ,Q ,UDT WKHJXQQLQJRI
LQWHOOHFWXDOVGHPRUDOL]HVWKHFRPPXQLW\DQGKLQGHUVLWVGHYHORSPHQW 
 
7KH VDPH UHSRUW TXRWHV .RwFKLUR 0DWVXXUD 'LUHFWRU-*HQHUDO RI 81(6&2

























9:V FRXOG RIIHU OHDUQHUV LQWHUDFWLRQ ZLWK QDWLYH VSHDNHUV DQG ODQJXDJH XVDJH LQ











/HDUQLQJPHGLDKDYH D UROH WRSOD\ LQ IXOILOOLQJ DQRWKHU LPSRUWDQWQHHG$ JURZLQJ
WUHQG GRFXPHQWHG LQ WKH 8QLWHG 6WDWHV LV +RPH-VFKRROLQJ 3XEOLF VFKRROV LQ VRPH
GHSULYHGDUHDVDUHWXUQLQJLQWRZDU]RQHVZLWKPHWDOGHWHFWRUVWRVWRSZHDSRQVJHWWLQJ
LQ0HDQZKLOHKRPHVDUHJHWWLQJPRUHDXWRPDWHGDQGKRPH-VFKRROLQJ LVEHFRPLQJ
DQRWKHUPRGHUQFRQYHQLHQFH WKDWNHHSV FKLOGUHQZKHUH WKH\FDQEH VDIH DQG VHFXUH
6DQERUQHWDO%HWZHHQDQGQXPEHUVRIKRPHVFKRROHGFKLOGUHQ
JUHZ E\  WR UHDFK  PLOOLRQ FKLOGUHQ 86 1DWLRQDO &HQWUH IRU (GXFDWLRQ
6WDWLVWLFV 
 
3DUHQWV KDG VHYHUDO UHDVRQV IRU KRPH-VFKRROLQJ LQ D  VXUYH\ FRQGXFWHG E\ WKH
1DWLRQDO +RXVHKROG (GXFDWLRQ 6XUYH\  RI WKH SDUHQWV VXUYH\HG FODLPHG WKH











HGXFDWLRQ RQOLQH FKLOGUHQ DUH H[SRVHG WR D OLPLWHG VHW RI VRFLDO LQWHUDFWLRQV RIWHQ
ZLWKRWKHUVIURPDVLPLODUVRFLDODQGFXOWXUDOEDFNJURXQGDQGWKLVFDUULHVDGDQJHURI
FUHDWLQJDVRFLDOO\LPSRYHULVKHGHGXFDWLRQDOH[SHULHQFHDQGFRXOGVHUYHWR LQFUHDVH
VWXGHQWV¶ VRFLDO LVRODWLRQ DQG PRUH JHQHUDOO\ WR UHLQIRUFH VRFLDO VWHUHRW\SHV &RXOG
WHFKQRORJ\ OLNH 9:V ZLWK WKH LPPHUVLYH ILUVW-SHUVRQ H[SHULHQFH RI WKH YLUWXDO
OHDUQLQJ HQYLURQPHQW WKH HQGOHVV FROODERUDWLRQ DQG VRFLDO LQWHUDFWLRQ SRVVLELOLWLHV
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RQ WHFKQRORJ\ WR SURYLGH WKH HQWLUH FXUULFXOXP LQ DQ RQOLQH IRUPDW ZKLOH DQRWKHU









6SHFLDOQHHGV IRU HGXFDWLRQ FRYHU D VSHFWUXPRI FDVHV DQG VFHQDULRV6WXGHQWVZLWK
FHUWDLQ OHDUQLQJ GLVDELOLWLHV FRXOG EH IDFLQJ EHKDYLRUDO GHYHORSPHQWDO RU







WULSV H[LVWV WR KHOS SDUHQWV DQG VWXGHQWV PHHW VXFK QHHGV 6PHGOH\  &RXOG
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9:V EH WKH HQYLURQPHQW ZKHUH VXFK WRROV DUH LQWHJUDWHG RIIHULQJ WKH VWXGHQW D
VLWXDWHG OHDUQLQJ H[SHULHQFH WKDW FRYHUV WKH FODVVURRP PDWHULDO WKH\ ZRXOG KDYH
RWKHUZLVHPLVVHG" 
 
2WKHU VSHFLDO QHHGV IRU HGXFDWLRQ LQFOXGH VLWXDWLRQV ZKHUH HGXFDWLRQ LV VLPSO\ QRW
DYDLODEOH WR FKLOGUHQ 7KH $PHULFDQ (GXFDWLRQDO 5HVHDUFK $VVRFLDWLRQ VWDWHG LQ D
UHSRUWWKDWWKHUHDUHPLOOLRQFKLOGUHQDJHG-LQWKH8QLWHG6WDWHVZKRGR
QRW VSHDN (QJOLVK RU GR QRW VSHDN LW ZHOO 7KH PDMRULW\ RI WKRVH FKLOGUHQ OLYH LQ
³OLQJXLVWLFDOO\ LVRODWHG KRXVHKROGV´ 6QRZ  S FLWHG LQ =KHQJ HW DO 
6XFKFKLOGUHQPLJKWQRWEHPRWLYDWHGE\ WKHLUSDUHQWVRUE\ WKHJRYHUQPHQW WR MRLQ
VFKRRO 
 
,I HGXFDWLRQ DW KRPH LV VXFK D ZHOO-HVWDEOLVKHG QHHG IRU WKH FKLOG¶V VHFXULW\ DQG
TXDOLW\RIOHDUQLQJHGXFDWLRQDOWHFKQRORJ\VKRXOGDWOHDVWEHDEOHWRRIIHUHGXFDWLRQDO
VROXWLRQVWRWKHXQVFKRROHGWKHXQGHUSULYLOHJHGDQGDQ\VWXGHQWVZLWKVSHFLDOQHHGV











$GXOW OHDUQHUV FRPH ZLWK D P\ULDG RI VSHFLILFLWLHV DQG UHTXLUHPHQWV 7KH\ UHTXLUH
IOH[LELOLW\ LQ OHDUQLQJ DURXQG WKHLU VFKHGXOHV DQG FRQWURO RYHU ZKDW WKH\ OHDUQ
0RELOLW\LVKDUGIRUDGXOWOHDUQHUVDVW\SLFDODGXOWVKDYHHVWDEOLVKHGFDUHHUVDQGFRXOG
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EH UDLVLQJ IDPLOLHV /HDYLQJ HYHU\WKLQJ EHKLQG DQG WUDYHOOLQJ WR DQRWKHU FRXQWU\ WR
HQUROO DW D ODQJXDJHFHQWUH IRUD IHZPRQWKVRUD\HDU WR OHDUQDQHZ ODQJXDJH LV D
VDFULILFH LQ WLPHDQGPRQH\RIWHQ WRRKDUG WRPDNH9LUWXDO:RUOGV LV D WHFKQRORJ\
WKDW FRXOG EULQJ WKH ODQJXDJH FHQWUH WR DGXOW OHDUQHUV RIIHULQJ WKHP ERWK WKH




7HFKQRORJ\ LV LQFUHDVLQJO\SHQHWUDWLQJ VRFLHWLHV DURXQG WKHZRUOG DQGPRUHSHRSOH
DUHXVLQJLWLQDYDULHW\RIFRQWH[WVDWKRPHDWZRUNRQWKHPRYHDQGXVLQJLWIRU
GLIIHUHQWSXUSRVHV2QWKHRWKHUKDQGWKH,QWHUQHWLVFRQWULEXWLQJWRWKHFDQFHOODWLRQ









 7KH3URPLVHRI5HVHDUFK  
'9LUWXDO:RUOGV KDYH HPHUJHG DV OHDUQLQJ HQYLURQPHQWV EDVHG RQ PXFK SURPLVH
IURPUHVHDUFKVWXGLHV7KHPDLQDVSHFWRID'HQYLURQPHQWLVWKDWLWFDSLWDOL]HVXSRQ
WKH QDWXUDO DVSHFWV RI KXPDQ FRJQLWLRQ DQG SHUFHSWLRQ E\ H[WHQGLQJ YLVXDO






)URP D SHGDJRJLFDO SRLQW RI YLHZ +HGEHUJ DQG$OH[DQGHU  LGHQWLILHG WKUHH
GLVWLQFWLYH DVSHFWV RI 9: HQYLURQPHQWV WKDW SURPLVHG WR RIIHU D VXSHULRU OHDUQLQJ
H[SHULHQFH QDPHO\ D ILGHOLW\ RU OHYHO RI UHDOLVP D KLJK OHYHO RI DFWLYH OHDUQHU
SDUWLFLSDWLRQDQGDVHQVHRILPPHUVLRQ0F/HOODQVWUHVVHGWKHLPSRUWDQFHRI
LPPHUVLRQ LQGLFDWLQJ WKDW WKH VHQVH RI SUHVHQFH RU LPPHUVLRQ LV D FULWLFDO IHDWXUH











o 6LPLODULWLHV WR WKH UHDOZRUOG VXFKDV WRSRJUDSK\PRYHPHQWDQGSK\VLFV
WKDWSURYLGHWKHLOOXVLRQRIEHLQJWKHUH 
 




6RPHRI WKHVHIHDWXUHVPXVWKDYHEHHQFRPSHOOLQJHQRXJK WRDWWUDFWPRUH WKDQ
PLOOLRQ UHJLVWHUHG XVHUV WR VSHQG SDUW RI WKHLU WLPH QDYLJDWLQJ RYHU  FRPPHUFLDO
VRFLDODQGJDPLQJYLUWXDOZRUOGV +D\VFLWHGE\6SHQFH:KLOH WKHVH





7KH 9: 6HFRQG /LIH UHSRUWHG WKDW DURXQG RQH PLOOLRQ 9: UHVLGHQWV ORJRQ WR LWV
VHUYHUV RQ DQ DYHUDJH PRQWK DQG WKLV QXPEHU KDV EHHQ LQFUHDVLQJ VLQFH WKH ILUVW
TXDUWHU4RIWLOOWKHWKLUGTXDUWHURI5HIHUWR)LJXUH,WZDVVKRZQ
RQWKHVDPH85/RIILJXUHWKDWWKHVHUHVLGHQWVVSHQGRYHUPLOOLRQKRXUVLQ-
ZRUOG ORJJHGRQ HYHU\TXDUWHU WUDQVODWLQJ WRRYHUPLOOLRQKRXUVRQDQ DYHUDJH
PRQWK 7KHVH QXPEHUV VKRZ WKH VL]H RI WKH XVHU-EDVH DQG SRSXODULW\ RI WKH 9:
6HFRQG/LIH 
 
:KLOH WKH QXPEHUV FRXOG EH PLVOHDGLQJ LQ VRPH UHVSHFWV VXFK DV FRXQWLQJ SUH-
SURJUDPPHGDYDWDUVFDOOHGFKDWERWVWKDWDUHDOZD\VORJJHG-LQWKH\RIIHUDQLQGLFDWLRQ








8. XQLYHUVLWLHV DUH HVWLPDWHG WR EH DFWLYHO\ GHYHORSLQJ RU XVLQJ 6HFRQG /LIH
.LUULHPXLU  ,Q KHU ERRN µ$ 3UDFWLFDO *XLGH WR 8VLQJ 6HFRQG /LIH 6/ LQ
+LJKHU (GXFDWLRQ¶ 6DYLQ-%DGHQ LQGLFDWHG ZK\ WKH 9: 6HFRQG /LIH 6/ KDV
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SHQHWUDWHGKLJKHUHGXFDWLRQ6KHH[SODLQHGWKDW6/SURYLGHVDYLVXDOFUHDWLYHOHDUQLQJ




7KH 2SHQ 8QLYHUVLW\ IRU H[DPSOH KDV EHHQ VXFFHVVIXO LQ PDNLQJ D GLYHUVH DQG






1XPHURXV DXWKRUV KDYH LQGLFDWHG JUHDW SRWHQWLDO IRU OHDUQLQJ LQ 9: &KDSWHU 
LQFOXGHV D VXUYH\ RI OLWHUDWXUH RQ WKH SRWHQWLDO RI 9:V LQ OHDUQLQJ 0DQ\ RI WKH




VHFWLRQ " &RXOG WKH\ EH XVHG WR DOLJQ OHDUQLQJ ZLWK WKH LQGLYLGXDO QHHGV
QHFHVVLWDWHGE\FHUWDLQFODVVHVRIOHDUQHUV"&RXOGWKH\DOORZWKHIOH[LELOLW\QHHGHGWR






DORQJ ZLWK WKH VWDWLVWLFV RQ WKH SHQHWUDWLRQ RI 9: HQYLURQPHQWV DPRQJ WKH RQOLQH
SRSXODWLRQ DQG LQ DFDGHPLD LQGLFDWH WKDW 9:V VHHP WR RIIHU DQ RSSRUWXQLW\ IRU







7KH 9LUWXDO :RUOG PHGLXP VHHPV WR RIIHU DQ DGYDQWDJH RYHU WUDGLWLRQDO PHGLD IRU









RI ODQJXDJH OHDUQHUV LQ WKH8.XVLQJGLIIHUHQWPHGLDRI ODQJXDJH OHDUQLQJ IDFH-WR-
IDFHFODVVURRP9LGHRFRQIHUHQFLQJFODVVURRPDQG9LUWXDO:RUOGFODVVURRP7KH9:









7KH 3LORW 6WXG\ ZDV UXQ WR JHW D IHHO RI WKH UHVHDUFK HQYLURQPHQW WKDW LQFOXGHG
SDUWLFLSDQWVDQGPHGLDEXLOGLQJWKHH[SHUWLVHQHHGHGWRVWHHUWKHUHVHDUFKLQWKHULJKW
GLUHFWLRQ WRZDUGV DQVZHULQJ WKH UHVHDUFK TXHVWLRQ ,Q (DUO\   8QLYHUVLW\ RI
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1RWWLQJKDPSRVW-JUDGXDWHVWXGHQWVZHUHUHFUXLWHGWRVLWIRU$UDELF/DQJXDJHFODVVHV
$UDELF ZDV RI LQWHUHVW WR WKHP IRU FDUHHU-UHODWHG UHDVRQV DV WKH\ LQGLFDWHG LQ WKH
VXUYH\V$UDELF ZDV DOVR WRWDOO\ QHZ WR WKHP ZKLFK ZDV VXLWDEOH IRU WKH UHVHDUFK
GHVLJQWKDWUHTXLUHGDIUHVKVDPSOHRISDUWLFLSDQWV 
 
%HWZHHQ 0DUFK DQG -XQH  D SURIHVVRU RI OLQJXLVWLFV DORQJ ZLWK WKH 3K'
UHVHDUFKHUEDVHGDWWKH8QLYHUVLW\RI%DODPDQGLQ1RUWK/HEDQRQERWKRIZKRPZHUH
QDWLYHVSHDNHUVRI/HEDQHVH$UDELFGHOLYHUHGVL[ ODQJXDJHFODVVHV WR WKH8.-EDVHG
VWXGHQWV YLD YLGHRFRQIHUHQFLQJ 6WXGHQW SUH- DQG SRVW-DWWLWXGH VXUYH\V ZHUH




JHW D IHHO RI WKH 8. UHVHDUFK HQYLURQPHQW LQFOXGLQJ SDUWLFLSDQW UHFUXLWPHQW DQG
DWWLWXGHVDVZHOODVWKHDIIRUGDQFHVRIWKH9&PHGLXPZKLFKZDVODWHUFRPSDUHGWR
WKH IDFH-WR-IDFH DQG WKH 9: PHGLXP LQ 6WXG\- ([SHULHQFH EXLOW E\ WKH 3K'









IURP OLWHUDWXUH RQ OHDUQLQJ RSSRUWXQLWLHV RIIHUHG E\ 9:V 7KH OHDUQLQJ VSDFH ZDV
GHVLJQHG WR PHHW VSHFLILF HGXFDWLRQDO QHHGV VXFK DV VXSSRUWLQJ UROH SOD\ DQG VHOI-




6WXG\- XVHG WKH SDUDOOHO FODVV GHOLYHU\ PRGHO IRU GHOLYHULQJ FODVVHV LQ SDUDOOHO WR
WKUHH KRPRJHQHRXV JURXSV RI SDUWLFLSDQWV WKURXJK IDFH-WR-IDFH YLGHRFRQIHUHQFLQJ
DQG 9LUWXDO :RUOGV PHGLD LQ RUGHU WR DFFHVV WKH XQLTXH DGYDQWDJHV RQH OHDUQLQJ
PHGLXPKDGWRRIIHURYHUWKHRWKHUV$ODQJXDJHDSWLWXGHWHVWFDOOHGWKH0/$7ZDV
HPSOR\HG SULRU WR WKH 6WXG\ LQ RUGHU WR HYHQO\ VSUHDG SDUWLFLSDQWV DFURVV OHDUQLQJ
JURXSVDQGWRPLQLPL]HWKHHIIHFWVRIGURSRXWVRQWKHKRPRJHQHLW\RIJURXSV 
 
6WXG\-XVHG WKHFURVV-RYHUFODVVGHOLYHU\PRGHO IRUGHOLYHULQJFODVVHV WKURXJK WZR
PHGLD IDFH-WR-IDFH DQG 9: WR WZR KRPRJHQHRXV JURXSV RI OHDUQHUV ZKHUH HDFK
VWXGHQWVWXGLHGWKURXJKRQHPHWKRGIRUKDOIWKHVHVVLRQVWKHQVZDSSHGWRWKHVHFRQG
PHWKRG IRU WKH UHPDLQGHU RI WKH OHDUQLQJ WLPH 7KLV PRGHO DOORZHG IRU FRPSDULQJ






VWXGLHV FRPSOHWHG SHUVRQDO-GDWD TXHVWLRQQDLUHV DQG SUH-VWXG\ DWWLWXGH VXUYH\V WR
JDWKHU SDUWLFLSDQW LQIRUPDWLRQ DQG UHFRUG WKHLU DWWLWXGHV WRZDUGV ODQJXDJH OHDUQLQJ
DQGWKHPHGLDRIOHDUQLQJ$IWHUFODVVHVZHUHRYHUSDUWLFLSDQWOHDUQLQJRXWFRPHVZHUH
DVVHVVHGDQGSDUWLFLSDQWVZHUHDVNHG WR ILOODSRVW-VWXG\DWWLWXGHVXUYH\ WRJHW WKHLU
LPSUHVVLRQVDQGWKRXJKWV 
 
,QWHUYLHZV ZHUH DOVR KHOG ZLWK SDUWLFLSDQWV LQ RUGHU WR FROOHFW DQ\ LQIRUPDWLRQ WKDW






,W UHPDLQV HDUO\ WR IXOO\ MXGJH 9: WHFKQRORJ\ ZKLFK LV VWLOO DW DQ HDUO\ VWDJH RI
GHYHORSPHQW,WLVKRZHYHUHVVHQWLDOWRUXQVXFKUHVHDUFKVWXGLHVLQRUGHUWRGLVFRYHU
OLPLWDWLRQV DQG VKRUWFRPLQJV VR DV WR GUDZ FRQFOXVLRQV DQG UHFRPPHQGDWLRQV WKDW
LQIRUP IXWXUH F\FOHV RI GHYHORSPHQW RI WKDW WHFKQRORJ\ :KLOH PDQ\ VWXGLHV KDYH
LQYHVWLJDWHGFHUWDLQDVSHFWVRIOHDUQLQJLQ9:VWKLVLVRQHRIDIHZVWXGLHVWKDWWDNHD
KROLVWLF DSSURDFK LQ FRPSDULQJ 9:V DQG WUDGLWLRQDO PHGLD RI OHDUQLQJ 7KH




/LIH ZKHQ FRPSDUHG WR IDFH-WR-IDFH FODVVURRP KLJK SRWHQWLDO VWLOO UHPDLQV WR EH







7KH WKHVLV LV ZULWWHQ LQ QLQH FKDSWHUV $IWHU &KDSWHU  LQWURGXFHV WKH UHVHDUFK
PRWLYDWLRQGHVLJQDQGPHWKRGRORJ\&KDSWHUFRYHUVDVXUYH\RI WKH OLWHUDWXUHRQ




&KDSWHU  IRFXVHV RQ WKH PHWKRGRORJLHV XVHG IRU WKH UHVHDUFK SURMHFW ,W GUDZV
FRPSDULVRQV EHWZHHQ WKH FODVV GHOLYHU\ PRGHOV MXVWLI\LQJ WKH RQHV XVHG DQG JLYHV
EDFNJURXQG LQIRUPDWLRQRQ WKH UHVHDUFKPHWKRGVXWLOL]HGKRZ WKH\ZHUHXVHG DQG
ZK\WKH\ZHUHDSSURSULDWHIRUDQVZHULQJWKHUHVHDUFKTXHVWLRQ 
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&KDSWHU  SUHVHQWV D FRPSUHKHQVLYH FRYHUDJH RI WKH 3LORW 6WXG\ GHVFULELQJ LWV
EDFNJURXQG PRWLYHV REMHFWLYHV OHDUQLQJ HQYLURQPHQW WLPHWDEOH FODVV HYHQWV










JRHV RQ WR GHVFULEH D VHW RI LQWHUDFWLRQV WKDW ZHUH XWLOL]HG IRU WKH SXUSRVH RI WKH




H[SHULPHQWDO LQWHUYHQWLRQ PRUH WXQHG DQG VXLWHG WR DQVZHU WKH UHVHDUFK TXHVWLRQ
6WXG\- SDUWLFLSDQW UHFUXLWPHQW FRPSOLDQFH ZLWK UHVHDUFK HWKLFV UHTXLUHPHQWV
GHVLJQ WHFKQLFDOUHTXLUHPHQWVDQGEDFNJURXQGRISDUWLFLSDQWVDUHRXWOLQHG6WXG\-
GHVFULSWLRQ LV WKHQ LOOXVWUDWHG ZLWK SKRWRV RI YDULRXV FODVV DFWLYLWLHV WKDW WRRN SODFH
DORQJZLWKWKHUHVHDUFKHQYLURQPHQWZKHUHLWZDVFRQGXFWHG 
 





&KDSWHU  FRYHUV 6WXG\- ,W VWDUWV ZLWK D GHVFULSWLRQ RI WKH VLPLODULWLHV DQG
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DQDO\]HG LQ OLJKW RI WKH RYHUDOO UHVHDUFK H[SHULHQFH DFTXLUHG WKH OLPLWDWLRQV RI WKH
GHVLJQV RI WKH 6WXGLHV DQG WKH UHVHDUFK PHWKRGV XVHG )LQGLQJV RI WKH UHVHDUFK
SURMHFW DUH WKHQ RXWOLQHG JLYLQJ D FRKHUHQW VXPPDU\ RI WKH H[SHULHQFH EXLOW IURP
UXQQLQJWKHWKUHHVWXGLHVFRPELQHGWKURXJKDUHYLVLWWRWKHRULJLQDOUHVHDUFKTXHVWLRQ 
 





$ VHW RI OLPLWDWLRQV LV WKHQ SUHVHQWHG WKDW UHIOHFWV RQ WKH UHVHDUFK H[SHULHQFH DV D
ZKROHDQGRQSDUWLFXODUHYHQWVRUREVHUYDWLRQVZLWKLQFHUWDLQVWXGLHV7KHGLVFXVVLRQ
RI OLPLWDWLRQV WKXV FRYHUV SDUWLFLSDQW VHOHFWLRQ WKH UHVHDUFK HQYLURQPHQW WKH 9:
GHVLJQHQYLURQPHQWDQGWKHWHFKQLFDOHQYLURQPHQWWRUXQ9:FODVVHVZLWKPD[LPDO










GHOLYHU\ OHDGLQJ WR WKH DVVXPSWLRQ WKDW 9: PHGLD FRXOG HIIHFWLYHO\ EH XWLOL]HG WR
GHOLYHUODQJXDJHFODVVHVRIFRPSDUDEOHTXDOLW\ WRODQJXDJHOHDUQLQJ7KHSRSXODWLRQ
RI SDUWLFLSDQWV IURP ZKLFK WKHVH UHVXOWV ZHUH GUDZQ ZDV KRZHYHU YHU\ VPDOO ZLWK
RQO\ WZRSDUWLFLSDQWVFRPSOHWLQJ WKH9:FODVVHV7KHUHZDV WKXVDTXHVWLRQRQ WKH
UHOLDELOLW\RIWKHVHUHVXOWV 
 
6WXG\- ILQGLQJV ZHUH FRQVLGHUHG PRUH UHOLDEOH WKDQ WKRVH RI 6WXG\- 7KH VDPH











RUJDQL]LQJ WKH FRPSDULVRQ EHWZHHQ PHGLD 7KHVH VSDQ SDUWLFLSDQW VHOHFWLRQ
PRWLYDWLRQOHQJWKRIWKH6WXG\DQGFODVVGHOLYHU\PRGHO 
 
5HFRPPHQGDWLRQV DOVR VSDQ D VHW RI WHFKQLFDO UHTXLUHPHQWV IRU9:V QHFHVVDU\ IRU









DV 9: LQ ODQJXDJH OHDUQLQJ 7KH FKDSWHU URRWHG WKH SURPLVH RI 9: PHGLD LQ
ODQJXDJH OHDUQLQJ LQSUHYLRXVUHVHDUFK WKDWVKRZHGDSRWHQWLDO IRU9:VLQ OHDUQLQJ
7KH SRSXODULW\ RI 9:V ZDV LQWURGXFHG DV D IDFWRU WKDW IRXQGHG WKDW SURPLVH 7KH
FKDSWHU GHVFULEHG WKH UHVHDUFK HQYLURQPHQW LQFOXGLQJ WKH UHVHDUFK TXHVWLRQ WKH
GHVLJQ RI WKH UHVHDUFK VWXGLHV DQG D WLPHWDEOH RI WKHLU H[HFXWLRQ WKH PHWKRGV XVHG
GXULQJ WKHVH VWXGLHV DORQJ ZLWK WKH VLJQLILFDQFH RI WKH UHVHDUFK DQG LWV PDMRU
OLPLWDWLRQVDQGFKDOOHQJHV7KHFKDSWHUFRQFOXGHGZLWKDQRYHUYLHZRIWKHWKHVLV7KH










7KLV FKDSWHU OD\V WKH IRXQGDWLRQ RI WKH UHVHDUFK SURMHFW E\ JURXQGLQJ WKH PDLQ
RSSRUWXQLWLHV IRU OHDUQLQJRIIHUHGE\9:V LQ WKH WKHRUHWLFDO IUDPHZRUNRI OLWHUDWXUH
RQOHDUQLQJUHVHDUFK7KHFKDSWHUVWDUWVZLWKVXUYH\RIRQOLQHODQJXDJHOHDUQLQJDQG
WKH DVVRFLDWHG UHVHDUFK LVVXHV 7KH JURZLQJ QHHG IRU ODQJXDJH OHDUQLQJ LV H[SRVHG
OHDGLQJ WR D QHZ IRUP RI GHOLYHU\ $ VXUYH\ RI UHVHDUFK RQ OHDUQLQJ LQ 9:V LV
SUHVHQWHG LQ WZR VHFWLRQV7KH ILUVW VHFWLRQFRYHUV UHVHDUFK FRQGXFWHG LQ WKHSHULRG
EHWZHHQ  DQG  VLQFH WKLV LV D SHULRG ZKHQ YLUWXDO UHDOLW\ WHFKQRORJ\ WKDW
VWDQGVEHKLQG9:VZDVEHLQJH[WHQVLYHO\UHVHDUFKHGIRUOHDUQLQJ7KHVHFRQGVHFWLRQ
FRYHUV WKH SHULRG EHWZHHQ  DQG  D SHULRG GXULQJ ZKLFK 9:V EHFDPH












/DQJXDJH /HDUQLQJ LV D JURZLQJ QHHG DURXQG WKH ZRUOG *OREDO EXVLQHVV SROLWLFDO
DQG VRFLDO WUHQGV DUH UHTXLULQJ WKH OHDUQLQJ RI ODQJXDJHV 7KULYLQJ HFRQRPLHV OLNH
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&KLQD¶VUHTXLUHDSRSXODWLRQYHUVHGLQQHZODQJXDJHV0RUHSHRSOHDUHPLJUDWLQJIRU














$VVLVWHG /DQJXDJH /HDUQLQJ &$// PRYHPHQW 3XVDFN HW DO  7KH XVH RI
WHFKQRORJ\LQODQJXDJHOHDUQLQJZDVIXUWKHUHQKDQFHGE\WKHZLGHVSUHDGDGRSWLRQRI






&0&  'DHGDOXV¶ ,QWHU&KDQJH FRPSRQHQW DOORZHG DXWKHQWLF FRQYHUVDWLRQV ZLWK
RWKHUV LQ WKHWDUJHW ODQJXDJHDQGZDVSURMHFWHGDVDQH[FHOOHQWPHGLXPIRUEXLOGLQJ
PHDQLQJIXO FROODERUDWLYH FURVV-FXOWXUDO KXPDQ LQWHUDFWLRQV DPRQJ PHPEHUV RI D







2nline applications such as email and synchronous chat were found to enhance 
communicative language skills (Kost, 1999). They presented an opportunity to share and 
collaborate (Hellebrandt, 1999), and were found helpful in developing critical thinking 
VNLOOV &KDW IRU H[DPSOH ³FXOWLYDWHV WKH DELOLW\ WR WKLQN DQG FRPSRVH VSRQWDQHRXVO\´
(Kroonenberg, 1994). 
 
$V WKH ,QWHUQHW EHFDPH PDLQVWUHDP DQG DV ,QWHUQHW WHFKQRORJLHV GHYHORSHG PRUH
LQWHJUDWHGRQOLQH ODQJXDJH-OHDUQLQJDSSURDFKHV EHFDPHFRPPRQSODFH7RGD\PDQ\
FRPPHUFLDOZHEVLWHVRIIHU ODQJXDJH OHDUQLQJVHUYLFHV WR ODUJHFRPPXQLWLHV RIXVHUV
LQFOXGLQJ ZHEVLWHV VXFK DV %XVXX /LYHPRFKD /LQJ4 DQG +HOOR-+HOOR 7KHVH





PDWFKLQJ YRFDEXODU\ OLVWHQLQJ VHQWHQFH FUHDWLRQ DV ZHOO DV ZULWLQJ DQG VSHDNLQJ
VXEPLVVLRQV)HDWXUHVRIIHUHG LQFOXGH ILOHGRZQORDG IRURIIOLQH UHYLHZDQG OHDUQLQJ
FRPSDQLRQVZKRDUHQDWLYHVSHDNHUVRIWKHWDUJHWODQJXDJH/DQJ-IRUH[DPSOHRIIHUV












HYDOXDWLYH VWXGLHV RI WKH HIIHFWV RI WHFKQRORJ\ XVHV LQ ODQJXDJH OHDUQLQJ LV YHU\
OLPLWHGDQGWKHVHWWLQJVRILQVWUXFWLRQZKHUHWKHVWXGLHVZHUHFRQGXFWHGZHUHOLPLWHG
WRKLJKHUHGXFDWLRQDQGDGXOWOHDUQHUV0RUHRYHUWKHODQJXDJHVVWXGLHGZHUHOLPLWHG
WRFRPPRQIRUHLJQ ODQJXDJHVDQG(QJOLVK DVD IRUHLJQRU VHFRQG ODQJXDJH DQG WKH





LWV HIIHFWLYHQHVV LQ DUHDV OLNH VSHDNLQJ RQOLQH :KLOH WKH VWXGHQWV
 SHUFHSWLRQV RI
&$//DUHSRVLWLYH)HOL[VWDWHVWKDW&$//WHFKQRORJLHVQHHGWREHVWDEOHDQG
ZHOO VXSSRUWHG LQ RUGHU WR DYRLG WHFKQLFDO SUREOHPV WKDW PD\ LQWHUIHUH ZLWK WKH
OHDUQLQJSURFHVV6KHDOVRQRWHVWKDW\RXQJHUVWXGHQWVPD\QRWSRVVHVVWKHQHFHVVDU\
VNLOOVIRUFRSLQJHIIHFWLYHO\LQWKHFKDOOHQJLQJQHZHQYLURQPHQWVZKLOHROGHUVWXGHQWV
PD\QRW IHHOFRPIRUWDEOHZLWKFRPSXWHUV )HOL[7KLV LPSOLHV WKDW WUDLQLQJ LQ
FRPSXWHUOLWHUDF\IRUVWXGHQWVDQGDOVRIRUWHDFKHUVLVHVVHQWLDO6KHDGGVWKDWLQRUGHU






WKH HIIHFWLYHQHVV RI WHFKQRORJ\ RQ ODQJXDJH OHDUQLQJ DQG KRZ WKDW WHFKQRORJ\ LV
XVHG &HUWDLQ OHDUQLQJ WDVNV IRU FHUWDLQ OHDUQHUV DUH EHVW DFKLHYHG E\ FHUWDLQ









RI WHFKQRORJLHV LQWHUIDFHV DQG GHJUHHV RI SUHVHQFH 7KLV WHFKQRORJ\ ZDV
LPSOHPHQWHGLQVHYHUDOZD\V2QHZD\ZDVWKURXJKVLPXODWLRQURRPVFDOOHG&$9(
$XWRPDWLF 9LUWXDO (QYLURQPHQWV &$9(V ZLWK VFUHHQV DURXQG WR JLYH WKH SHUVRQ
LQVLGH WKH VLPXODWLRQ URRP D VHQVH RI SUHVHQFH &UX]-1HLUD HW DO  DQRWKHU
WKURXJK KHDG-PRXQWHG GLVSOD\V ZKHUH WKH XVHU VDZ D GLIIHUHQW SHUVSHFWLYH WKURXJK
HDFK H\H OHDGLQJ WR D VHQVH RI LPPHUVLRQ 6HQVRU\ LQSXW-RXWSXW GHYLFHV OLNH WRXFK
6WXUPDQ  ZHUH DOVR XWLOL]HG DQG DV HDUO\ DV  0RUWRQ +HLOLJ VXJJHVWHG




9:V ZKLFK EXLOG RQ95 WHFKQRORJ\ ZHUH GHVLJQHG WR UXQ RQ SHUVRQDO FRPSXWHUV
3&VLQRUGHUWREHDFFHVVLEOHWRODUJHSRSXODWLRQVRI3&XVHUVRSHQLQJWKHGRRUIRU
WKHLU ODUJH-VFDOH DGRSWLRQ 7KH ZLGHVSUHDG XVH RI GHVNWRS DQG ODSWRS SHUVRQDO
FRPSXWHUV IDFLOLWDWHV WKHSHQHWUDWLRQRI9:WHFKQRORJ\ WRRYHURI WKH:RUOG¶V
SRSXODWLRQ WUDQVODWLQJ WR RYHU  ELOOLRQ XVHUV ZLWK ,QWHUQHW FRQQHFWLYLW\ ,QWHUQHW
ZRUOG 6WDWV ZHEVLWH  $QG ZKLOH DQ XQGHWHUPLQHG SHUFHQWDJH RI WKRVH XVHUV
PLJKWQRWKDYH WKHKDUGZDUH JUDSKLFV RUEDQGZLGWK WR FRQQHFW WR9:V FRPSXWHU
KDUGZDUHLVUROOLQJRXWYHU\TXLFNO\DQG,QWHUQHWEDQGZLGWKLVEHFRPLQJFKHDSHUDQG






GLVSOD\V RU URRP-OLNH VLPXODWLRQ DUHDV VXFK DV &$9(V EHFDXVH SHRSOH DUH DOUHDG\




XVHRI WKH ,QWHUQHW9:VKDYHEHFRPHZLGHO\ DGRSWHGE\3&XVHUVZRUOGZLGHDQG
RYHU  PLOOLRQ UHJLVWHUHG XVHUV VSHQG SDUW RI WKHLU WLPH ZLWKLQ FRPPHUFLDO VRFLDO
DQGJDPLQJYLUWXDOZRUOGV+D\VFLWHGE\6SHQFH)RUWKHVHUHDVRQVWKH







WKDWZHUHGHPROLVKHG $OEHUWLRUGLVWDQW SODQHWVRU WKHRFHDQ IORRURU HYHQ
PROHFXODUVWUXFWXUHV:DQQHWDO7UDYHOOLQJWKURXJKGHHSVSDFHDWWKHVSHHG
RI OLJKW RU IDVWHU RU WUDYHOOLQJ WKURXJK WKH KXPDQ ERG\ RU HYHQ LQWHUDFWLQJ ZLWK




H[SHQVLYH WRSUDFWLFH7UDLQLQJQXFOHDUSRZHUSODQWZRUNHUV :LQQHW DO  RU
SUHSDULQJ DVWURQDXWV IRU WKH UHSDLU RI D VSDFH WHOHVFRSH 0RRUH  RU WUDLQLQJ
SRWHQWLDOSLORWV OLNH WKDWPHQWLRQHG LQ WKHSUHIDFHXVLQJ IOLJKW VLPXODWRUVZKLFKDUH







SUHVHQFHOLNHBrown (1996) and Lave (1991) and have confirmed the positive effects 
of a learner being situated in a certain simulated environment on the learning process. 
0RWLYDWLRQ LV DQ DWWULEXWH RI 9: HQYLURQPHQWV WKDW FDQ RIIHU D PDMRU EHQHILW WR
OHDUQLQJ7KH GHJUHH RI UHDOLVP DYDLODEOH WKURXJK9:V RIIHUV LWV XVHUV D IHHOLQJ RI
IORZ ZKLOH FDUU\LQJ RXW DFWLYLWLHV /HDUQLQJ DFWLYLWLHV FDQ EH VR HQJDJLQJ WKDW WKH
OHDUQHUV¶ PHQWDO IRFXV LV VKLIWHG DZD\ IURP WKH VXUURXQGLQJ GD\-WR-GD\ VWUHVVHV RI
OLIHDOORZLQJWKHPWRIRFXVHQWLUHO\RQWKHWDVN&VLNV]HQWPLKDO\L 
 
$YRLGLQJ OHDUQHU VSOLW DWWHQWLRQ LV DQRWKHU EHQHILW RI9:V6ZHOOHU¶V FRJQLWLYH ORDG
WKHRU\DUJXHVWKDWFRPELQLQJGLIIHUHQWW\SHVRIUHSUHVHQWDWLRQVVXFKDVDXGLR
WH[WDQGLPDJHU\LQWRDVLQJOHUHSUHVHQWDWLRQZRXOGUHGXFHWKHORDGRQWKHOHDUQHU¶V
ZRUNLQJ PHPRU\ ZKLOH GHOLYHULQJ LQVWUXFWLRQV DQG ZRXOG IRFXV WKH OHDUQHU¶V
DWWHQWLRQWRDFKLHYHEHWWHUOHDUQLQJUHVXOWV 
 
2QH RI WKH YHU\ SURPLVLQJ DVSHFWV RI 9:V IRU OHDUQLQJ LV RIIHULQJ WKH OHDUQHU WKH
FKDQFH WR LQWHUDFW ZLWK REMHFWV WKURXJK PDQLSXODWLQJ WKHP DQG VR WR H[SHULHQFH
FHUWDLQ VSHFLILF RXWFRPHV GHVLJQHG IRU OHDUQLQJ $VVRFLDWLRQLVW WKHRU\ IRU DGXOW








0XFK RI ZKDW ZH OHDUQ LQ RXU GDLO\ OLIH LV EDVHG RQ µILUVW-SHUVRQ QRQ-V\PEROLF¶
H[SHULHQFHV ZH KDYH ZLWK WKH ZRUOG DURXQG XV )DFH-WR-IDFH OHDUQLQJ HQYLURQPHQWV
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KRZHYHU OHDQ WRZDUGV µWKLUG-SHUVRQ V\PEROLF H[SHULHQFHV¶ DV WKH SULPDU\ PHDQV RI
HGXFDWLRQ9:V WKXVSURYLGH IRU OHDUQLQJH[SHULHQFHVQRW DYDLODEOH WR VWXGHQWV LQ D







7KH UHVHDUFK RQ OHDUQLQJ LQ 9:V KDV PDLQO\ DGRSWHG WKH VRFLR-FRQVWUXFWLYLVW
SHUVSHFWLYH ZKLFK YLHZV OHDUQLQJ DV D VRFLDO DFWLYLW\ UDWKHU WKDQ DV DQ LQGLYLGXDO
FRJQLWLYHSURFHVV9\JRWVN\/DYH:LWKLQWKLVSHUVSHFWLYHFROODERUDWLYH
OHDUQLQJLVLPSRUWDQWEHFDXVHLWSURYLGHVRSSRUWXQLWLHVIRUOHDUQHUVWROHDUQIURPRWKHU
OHDUQHUV LQ D JURXS /HDUQLQJ LV GRQH WKURXJK DGRSWLQJ QHZ UROHV VKDULQJ PXOWLSOH
SHUVSHFWLYHV RIIHULQJ SHHU WXWRULQJ DQG FRQGXFWLQJ WDVNV WKDW ZRXOG EH GLIILFXOW RU
LPSRVVLEOHIRUDVLQJOHOHDUQHU-RKQVRQHWDO 
 
$ORQJ ZLWK SHHU FRPPXQLFDWLRQ 9:V SURYLGH WKH RSSRUWXQLW\ IRU OHDUQHUV WR









RI WKH OHDUQLQJ HQYLURQPHQW DV ZHOO DV WKH RSSRUWXQLW\ WR OHDUQ E\ LQWHUDFWLQJ ZLWK
REMHFWVZLWKLQWKHVLPXODWHGHQYLURQPHQW'LFNH\ 
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2WKHU RSSRUWXQLWLHV IRU OHDUQLQJ DUH RIIHUHG E\ 9: 6WXGHQWV ZLWK FRJQLWLYH
GLVDELOLWLHVFDQOHDUQFRPSOH[FRQFHSWVZLWKJUHDWHUSK\VLFDODQGHPRWLRQDOVDIHW\DQG
LQ D PRUH FRVW-HIIHFWLYH ZD\ 3RZHUV HW DO  /HDUQLQJ RSSRUWXQLWLHV DOVR




7R VXP XS WHQ \HDUV RI UHVHDUFK RQ 95 V\VWHPV DQG WH[W-EDVHG PXOWL-XVHU RQOLQH
HQYLURQPHQWV WKDW ZHUH SRSXODU LQ WKH V HYLGHQFH ZDV PRXQWLQJ WKDW WKHVH
WHFKQRORJLHVKDYHVRPHWKLQJWRRIIHUWROHDUQLQJ5HVHDUFKKDVVKRZQDGYDQWDJHVIRU
95LQFHUWDLQOHDUQLQJVFHQDULRVDQGIRUFHUWDLQFODVVHVRIOHDUQHUV,WZDVDOVRVKRZQ





5HVHDUFK SURMHFWV RQ 95 WHFKQRORJ\ GXULQJ WKH V DQG V KDYH HVWDEOLVKHG LWV
SRWHQWLDOIRUOHDUQLQJ6HYHUDORWKHUUHVHDUFKSURMHFWVH[SORUHGWKHOHDUQLQJSRWHQWLDO
RIVXFKHQYLURQPHQWVGXULQJ WKHVDQG LW LVGXULQJ WKLVGHFDGHRI UHVHDUFK WKDW




0LNURSRXORV HW DO  FRQGXFWHG D WHQ-\HDU FULWLFDO UHYLHZ - WKDW
LQYROYHGDUWLFOHVSDSHUVDQGERRNFKDSWHUVGHVFULELQJHPSLULFDO UHVHDUFKRQ WKH






UHYLHZ FRYHUHG SHHU-UHYLHZHG HPSLULFDO UHVHDUFK VWXGLHV SXEOLVKHG DV IXOO OHQJWK
DUWLFOHV ZULWWHQ LQ (QJOLVK LQ VFLHQWLILF MRXUQDOV SURFHHGLQJV RI LQWHUQDWLRQDO





DV WKH LQWHUIDFH $FFRUGLQJ WR WKH UHYLHZHUV WKH ZLGHVSUHDG UHVHDUFK RQ GHVNWRS
YLUWXDO HQYLURQPHQWV LV GXH WR WKH ORZ FRVW DVVRFLDWHG ZLWK VXFK V\VWHPV DQG WKH
IDPLOLDULW\ RI UHVHDUFK SDUWLFLSDQWV LQ XVLQJ WKHP 6LQFH WKH 3K' UHVHDUFK SURMHFW





DQG XVH RI WKH YLUWXDO HQYLURQPHQWV 0RVW RI WKRVH ZKR VWDWHG WKH PRGHO XVHG
FRQVWUXFWLYLVP DQG LWV YDULRXV W\SHV VXFK DV VRFLDO FRQVWUXFWLYLVP VLWXDWHG OHDUQLQJ
DQG FRQVWUXFWLRQLVP DV WKHLU WKHRUHWLFDO DSSURDFK 6RPH RWKHU VWXGLHV LPSOLHG
FRQVWUXFWLYLVP VKRZQ E\ WKH WHUPLQRORJ\ WKH\ XVHG RWKHUV UHIHUUHG WR H[SHULHQWLDO
OHDUQLQJ LQTXLU\-EDVHG OHDUQLQJ FROODERUDWLYH OHDUQLQJ JXLGHG GLVFRYHU\ OHDUQLQJ
DQG OHDUQLQJ E\ GRLQJ 7KH UHYLHZHUV DWWULEXWHG WKH GLYHUVLW\ RI WKHRUHWLFDO PRGHOV
XVHG WR WKH GLYHUVLW\ LQ DXWKRU EDFNJURXQGV VRPH RI ZKLFK ZHUH HGXFDWLRQDO




0RVW RI WKH VWXGLHV XVHG PRUH WKDQ RQH PHWKRG IRU GDWD FROOHFWLRQ 7KHUH ZHUH
TXHVWLRQQDLUHV LQWHUYLHZV REVHUYDWLRQV YDULRXV W\SHV RI UHFRUGLQJV ORJ ILOHV DQG
 29 
FRPSOHWLRQ RI WDVNV LQ WKH HQYLURQPHQWV .QRZOHGJH DVVHVVPHQW PHWKRGV LQFOXGHG
TXHVWLRQQDLUHVLQWHUYLHZVVXFFHVVLQWDVNFRPSOHWLRQLQWKHYLUWXDOHQYLURQPHQWVDQG
VWXGHQWV¶ VXEPLVVLRQV SDSHUV SLFWXUHV VWRULHV TXHVWV HWF 0LNURSRXORV HW DO
 
 
$OO WKH VWXGLHV PHQWLRQ FKDUDFWHULVWLFV RI SDUWLFLSDQWV VXFK DV JHQGHU DJH DQG
FRPSXWHUH[SHULHQFHEXWRQO\DIHZRIWKHPUHODWHOHDUQHUV¶FKDUDFWHULVWLFVZLWKWKH
YLUWXDO OHDUQLQJ H[SHULHQFH )RU H[DPSOH LQ D VWXG\ FRQGXFWHG E\ 7ULQGDGH HW DO
 SDUWLFLSDQW KLJK VSDWLDO DELOLW\ ZDV OLQNHG WR DQ LQFUHDVHG FRQFHSWXDO
XQGHUVWDQGLQJ RI VRPH OHDUQLQJ FRQWHQWV ,Q DQRWKHU VWXG\ LW ZDV IRXQG WKDW SULRU
FRPSXWHUNQRZOHGJHPD\GHFUHDVHWKHIHHOLQJRISUHVHQFHLQWKHYLUWXDOHQYLURQPHQW
*RQFDOYHV$QRWKHUH[SHULPHQWE\9LUYRXDQG.DWVLRQLV¶VKRZHGWKDW







EHHQ UHSRUWHG LQGLIIHUHQW VWXGLHV /LPHWDO0LQRJXHHW DO1LHW DO
5REHUWVRQHWDO6DWRHWDO6KLPHWDO9LUYRXHWDO
&URVLHUHWDO¶VUHVXOWVLQGLFDWHWKDWERWKSDUWLFLSDQWDELOLW\OHYHODQGWKHRUGHU














5HDVRQV IRU ORZ HQJDJHPHQW VSDQQHG GLVWUDFWLRQV LQ WKH YLUWXDO HQYLURQPHQW
GLIILFXOW\ ZLWK ODQJXDJH XVHG LQ WKH HQYLURQPHQW ODFN RI FRPSXWHU FRPSHWHQF\ E\





OHDUQLQJ RXWFRPHV VXFK DV FRPSUHKHQVLRQ NQRZOHGJH DSSOLFDWLRQ DQG DQDO\VLV
6KDUGDHWDODQGIRXQGWKDWWKHOHDUQLQJRXWFRPHVLQDOPRVWDOOWKHUHYLHZHG
VWXGLHVZHUHSRVLWLYH2QO\WKUHHVWXGLHVSUHVHQWHGQHJDWLYHOHDUQLQJRXWFRPHV7KHVH
LQFOXGHG &URVLHU HW DO  ZKR GLG QRW ILQG REYLRXV EHQHILWV IRU WKH XVH RI95
RYHUWUDGLWLRQDOWHDFKLQJPHWKRGVDQG3DWHUDHWDOZKRVWDWHGWKDWWKHUHZDV
QR LQGLFDWLRQRI DEHQHILW LQ WKHPRWLYDWLRQDQGFUHDWLYLW\ PHDVXUHV WKDWZHUHXVHG




7KH VHQVH RI SUHVHQFH ZDV FRQVLGHUHG WR EH DQ LPSRUWDQW IHDWXUH RI YLUWXDO
HQYLURQPHQWV 0LNURSRXORV HW DO  $OPRVW DOO RI WKH UHVHDUFKHG YLUWXDO
HQYLURQPHQWV WKDWZHUH UHYLHZHGH[SORLWHG IUHHQDYLJDWLRQDQG ILUVWSHUVRQSRLQWRI
YLHZIHDWXUHVWKDWPDLQO\ OHDGWRILUVWRUGHUH[SHULHQFHVDFFRUGLQJWRWKHUHYLHZHUV
3DUWLFLSDQWVRIVWXGLHVLQGLFDWHGWKH\KDGWKHIHHOLQJRIµEHLQJWKHUH¶ZKLFKPLJKW
KDYH FRQWULEXWHG WR SRVLWLYH UHVXOWV ,Q WKUHH VWXGLHV .RQWRJHRUJLRX HW DO 
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0LNURSRXORV :LQQHW DO  VWXGHQWV KDGDKLJK VHQVHRISUHVHQFHZKLOH
LQWHUDFWLQJ ZLWK WKH YLUWXDO HQYLURQPHQW ZKLFK KHOSHG WKHP SHUIRUP WKHLU OHDUQLQJ
WDVNV VXFFHVVIXOO\ 6WXGHQWV LQ RWKHU VWXGLHV LQGLFDWHG WKDW WKHLU VHQVH RI SUHVHQFH




SHGDJRJLFDO JRDOV 95 HQYLURQPHQWV DOORZHG WKH FUHDWLRQ RI ' VSDWLDO
UHSUHVHQWDWLRQV WKDW RIIHU PXOWLVHQVRU\ FKDQQHOV IRU XVHU LQWHUDFWLRQ D VHQVH RI
LPPHUVLRQRIWKHXVHULQWKHHQYLURQPHQWDQGDQLQWXLWLYHLQWHUDFWLRQWKURXJKQDWXUDO
PDQLSXODWLRQVLQUHDOWLPH0LNURSRXORVHWDO5HYLHZHUVLQGLFDWHGWKDWOLWWOH






SDSHU WKH UHYLHZHUV DJUHHG ZLWK 'DOJDUQR¶V DQG /HH¶V  VWDWHPHQW WKDW D





E\-IDPLOLDUL]DWLRQ WR FRPSOH[ LVVXHV OHDUQLQJ-E\-H[SHULPHQWLQJ ZLWK DFWLRQV DQG
UHDFWLRQVOHDUQLQJ-E\-GRLQJZKHQWDVNVDUHUHVWULFWLYHLQWKHUHDOZRUOGOHDUQLQJ-E\-
EHLQJ WKURXJK UROH-SOD\ DFWLYLWLHV XVLQJ VHOI-FKRVHQ 9: LGHQWLWLHV OHDUQLQJ-E\-
H[SORULQJ WKURXJK VFDYHQJHU-KXQW W\SH DVVLJQPHQWV RU LQ-ZRUOG VLPXODWLRQV RU UHDO-
OLIH SKHQRPHQD OHDUQLQJ-E\-FKDPSLRQLQJ ZKHUH OHDGHUV DUH DVVLJQHG WR JURXSV RU

























2WKHU UHVHDUFK ZRUN SHUIRUPHG DQG RWKHU H[SHULHQFH EXLOW E\ PDQDJHUV DQG
SUDFWLWLRQHUV RI OHDUQLQJ DFWLYLWLHV LQ 9:V VXFK DV 6/ KDV DOVR VKHG OLJKW RQ ERWK
RSSRUWXQLWLHV RIIHUHG DQG WKH FKDOOHQJHV SRVHG E\ VXFK PHGLD IRU OHDUQLQJ  ,Q KHU
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ERRN µ$ 3UDFWLFDO *XLGH WR 8VLQJ 6HFRQG /LIH LQ +LJKHU (GXFDWLRQ¶ 6DYLQ-%DGHQ










:KLOH WKLV VHW RI YDOXHV LQWHUVHFWV ZLWK WUDGLWLRQDO WHFKQLFDO OLVWV RI DGYDQWDJHV RI
XVLQJ9:V LQ HGXFDWLRQ OLNH WKDW RI:DUEXUWRQ  LW DOVR JLYHV DQ LQVLJKW LQWR
KRZ HGXFDWRUV VKRXOG FDSLWDOL]H RQ DQ RSSRUWXQLW\ RIIHUHG E\ 9: WR KLJKHU




7KH DXWKRU FDXWLRQV WKDW WKHUH ZLOO EH GRZQVLGHV WR RSHQQHVV DQG WKH 8QLYHUVLW\











ZKHQ WKH OHDUQHU LV LOO RU SK\VLFDOO\ KDQGLFDSSHG RU ZLWK D FHUWDLQ OHDUQLQJ RU
FRJQLWLYH GLVDELOLW\ WKDW UHTXLUHV VSHFLDO DWWHQWLRQ 6PHGOH\  :KLOH WKHVH




LPSOLFDWLRQV RQ WHDFKLQJ DQG LQVWLWXWLRQDO PRGHOV DQG RQ WKH VSHFLILFLWLHV RI WKH
VXEMHFWPDWWHUEHLQJGHOLYHUHGWKURXJKWKH9:7KLVUHVHDUFKSURMHFWIRFXVHVRQWKH







OHDUQLQJ WKH ILUVW-SHUVRQ IRUP RI H[SHULHQWLDO OHDUQLQJ LV WKH PRVW XQLTXH DQG
SRZHUIXO FKDUDFWHULVWLF RI ' YLUWXDO HQYLURQPHQWV LQ ODQJXDJH OHDUQLQJ 6DQ &KHH
 :LWK VXFK HQYLURQPHQWV VWXGHQWV ZRXOG LPPHUVH WKHPVHOYHV LQ UHDOLVWLF
VHWWLQJVIRUOHDUQLQJWKHWDUJHWODQJXDJH 
 
6WXGHQWV DUH DOVR DEOH WR OHDUQ DXWRQRPRXVO\ WKURXJK WKHLU 9: LPPHUVLYH
H[SHULHQFHV$XWRQRP\ ZRXOG JLYH OHDUQHUV FRQWURO RYHU WKHLU OHDUQLQJ H[SHULHQFH
6WXGHQWDXWRQRP\LQOHDUQLQJDQGSUREOHPVROYLQJIRVWHUDVHQVHRIRZQHUVKLSRIWKH




LQ WKH VXFFHVV RI WKH LPPHUVHG H[SHULHQFH 7KH 9: LV DQ RSHQ LQWHU-FXOWXUDO
HQYLURQPHQW ZKHUH VWXGHQWV FDQ SRWHQWLDOO\ PHHW ZLWK QDWLYH VSHDNHUV RI WKH WDUJHW
ODQJXDJHWRHQJDJHLQZULWWHQDQGVSRNHQFRPPXQLFDWLRQLQUHDO-WLPH 
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8QOLNH ZKDW KDSSHQV LQ UHDO OLIH HLWKHU WH[W-EDVHG RU VSRNHQ FRQYHUVDWLRQV ZLWK
FRPSOHWH VWUDQJHUV LV D NH\ IHDWXUH RI WKH 6/ FXOWXUH DQG LV FRQVLGHUHG DEVROXWHO\
QDWXUDO 7KLV RSHQQHVV RI 9:V FDQ RQO\ LQFUHDVH WKH RSSRUWXQLWLHV IRU ODQJXDJH
SUDFWLFH9LFNHUV 
 
9:V WKXV VHHP WRRIIHU D VXLWDEOHPHGLXPIRU ODQJXDJH OHDUQLQJ7KHVXLWDELOLW\ LQ





9LUWXDO ODQJXDJH DFDGHPLHV RSHUDWH LQ WKH 9: 6/ OLNH $YDWDU ODQJXDJHV DQG
/DQJXDJH ODE 7KH %ULWLVK &RXQFLO KDV DOVR RSHQHG D VHOI-DFFHVV FHQWUH LVODQG IRU
WHHQDJHODQJXDJHOHDUQHUV LQ WKHWHHQJULGZKLFKLVDSDUWRI6/H[FOXVLYHO\XVHGE\




,QVWLWXWH DQG WKH (GX1DWLRQ ,VODQGV 3URMHFWV RQ /DQJXDJH HGXFDWLRQ LQ 6/ LQFOXGH
1LIODU DQG $YDORQ SURMHFWV 1LIODU ZDV LPSOHPHQWHG ERWK LQ 6HFRQG /LIH DQG LQ
2SHQVLPWKHRSHQVRXUFHYHUVLRQRI6/WKDWUXQVWKH9:RQDSULYDWHLVRODWHGVHUYHU
KWWSFPVOHWXXQOQLIODU :KLOH WKH 9: 6HFRQG /LIH KDV EHHQ SRSXODU LQ
DFDGHPLD WKHUHDUHRQO\DYHU\VPDOOQXPEHURI OLPLWHGDQG LQ-SURJUHVVSLORWVWXG\




6DGOHU DQG 1XUPXNKDPHGRY  FRQGXFWHG D VWXG\ RQ (QJOLVK-DV-D-VHFRQG-
ODQJXDJH VWXGHQWV WDNLQJ FODVVHV LQ WKH 9: 6/ 7KH VWXG\ IRXQG WKDW VWXGHQW
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RSSRUWXQLWLHV IRU QHJRWLDWLRQ IRU PHDQLQJ DQG KLJK OHYHOV RI HQJDJHPHQW IRU WKH
SDUWLFLSDQWV=KHQJHWDO 
 
7KRUQH HW DO  FRPPHQWV RQ WKH DERYH WZR VWXGLHV E\ VD\LQJ ³7KHVH LQLWLDO
H[SORUDWLRQV ZHUH FRQJUXHQW ZLWK EXW IXQGDPHQWDOO\ GR QRW VLJQLILFDQWO\ H[WHQG
ILQGLQJVIURPSUHYLRXVQHJRWLDWLRQ-RULHQWHGVWXGLHVWKDWKDYHIRFXVHGRQSXUHO\WH[W-
EDVHG V\QFKURQRXV &0& &RPSXWHU 0HGLDWHG &RPPXQLFDWLRQV FKDW VSDFHV HJ
$EUDPV%ODNH6PLWK´7KRUQHHWDOS,Q
DQRWKHU VWXG\ E\ =KHQJ HW DO  RQ WKH HIIHFWV RI 9:V RQ ODQJXDJH OHDUQHUV¶
DWWLWXGHV DQG VHOI-HIILFDF\ UHVXOWV LQGLFDWHG WKDW YLUWXDOZRUOGVPD\SURYLGHD VSDFH




ODQJXDJH SURILFLHQF\ FRXUVHV LW ZDV IRXQG WKDW DXWKHQWLFLW\ DQG FROODERUDWLYH
HOHPHQWVKDYHDGLUHFWLPSDFWRQOHDUQHUSDUWLFLSDWLRQDQGHQJDJHPHQW'HXWVFKPDQQ
HWDO7KHVWXG\FRQFOXGHGWKDWPXFKRIZKDWKDVEHHQIRXQGLQUHVHDUFKLQWR
WDVNGHVLJQ DLPHGDWPRUH WUDGLWLRQDO DXGLR-V\QFKURQRXV OHDUQLQJ HQYLURQPHQWV FDQ
EH DSSOLHG DOVR WR 6/ $XWKRUV FRQFOXGHG WKDW WKHUH ZDV PXFK OHIW WR EH GRQH
HVSHFLDOO\ LQ WKH DUHD RI PXOWLPRGDO XVDJH RI 6/ EHIRUH EHJLQQLQJ WR VHULRXVO\






FRQGXFWHG IRUHLJQ ODQJXDJH LQVWUXFWRUV ZKR ZHUH IDPLOLDUZLWK6HFRQG /LIH WKH
PDMRULW\RIZKLFKEHOLHYHGWKDWYRLFH-FKDWZDVPRUHEHQHILFLDOWRODQJXDJHOHDUQLQJ
WKDQ W\SHG FKDW FRPPXQLFDWLRQ7KHDXWKRU LQGLFDWHG WKDW ³WHDFKLQJ ODQJXDJH LQ DQ




7KH DXWKRU KRZHYHU UHSRUWHG WKDW ³DGYDQFHG OHYHO ODQJXDJH VWXGHQWV FDQ JDLQ
DGGLWLRQDOIXOO-LPPHUVLRQODQJXDJHSUDFWLFHLQ6HFRQG/LIHWKURXJKLQWHUDFWLRQVZLWK




5HFHQW UHVHDUFK SURMHFWV WKDW KDYH UHVHDUFKHG DQG H[SORUHG 9:V IRU ODQJXDJH




SUDFWLFH JXLGHOLQHV DQG HGXFDWLRQDO PRGHOV 7KH SURMHFW SURYLGHG D VHULHV RI RSHQ
RQOLQH UHSRVLWRULHV RI WHVWHG WHDFKLQJ DQG OHDUQLQJ PDWHULDOV DQG FUHDWHG DQ RQOLQH
RSHQ WHDFKHU FRPPXQLW\ IRU ODQJXDJH HGXFDWLRQ LQ YLUWXDO ZRUOGV IRU WHDFKHU
GHYHORSPHQW DQG IRU VKDULQJ PDWHULDOV DQG EHVW SUDFWLFHV KWWSDYDORQ-
SURMHFWQLQJFRPJURXSVOH[SHULPHQWVWHDFKHUVJURXS 
 
1,)/$5 1HWZRUNHG ,QWHUDFWLRQLQ)RUHLJQ/DQJXDJH$FTXLVLWLRQDQG5HVHDUFK LV
DQRWKHU SURMHFW WKDW DLPHG DW PDNLQJ IRUHLJQ ODQJXDJH HGXFDWLRQ PRUH QDWXUDOLVWLF
UHOHYDQWDQGUHZDUGLQJWKURXJKXWLOL]LQJLQQRYDWLYHH-OHDUQLQJHQYLURQPHQWVVXFKDV
YLGHRDQGZHE-FRQIHUHQFLQJDQG'9:V7KHSURMHFWKDVH[DPLQHGWKHDIIRUGDQFHV
VSHFLILF WR 9:V DV FRPSDUHG WR YLGHRFRQIHUHQFLQJ 7KH UHVXOWV RI FRPSDUDWLYH
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UHVHDUFK EHWZHHQ WKH WZR SODWIRUPV LQGLFDWH WKDW 9:V RIIHU D PRWLYDWLQJ DQG
HQJDJLQJHQYLURQPHQWZLWKDQLPSDFWRQ6HFRQG/DQJXDJH$FTXLVLWLRQLQSDUWLFXODU
ZKHQ WKH WDVN GHVLJQ PDNHV XVHV RI WKH VSHFLILF IHDWXUHV RI WKH HQYLURQPHQW
KWWSFPVKXPXXQOQLIODU 
 
7KH 9-ODQJ SURMHFW  LV DQRWKHU UHFHQW SURMHFW WKDW H[SORUHG WKH SRWHQWLDO RI
ODQJXDJH OHDUQLQJ LQ 9:V 7KH RXWFRPHV RI WKH SURMHFW LQFOXGHG D 7RRONLW ZKLFK







DW HQKDQFLQJ WKH TXDOLW\ RI ODQJXDJH DQG VFLHQFH HGXFDWLRQ LQ (XURSHDQ VHFRQGDU\
VFKRROV WKURXJK DQ LQQRYDWLYH 9: OHDUQLQJ H[SHULHQFH 7KH SURMHFW H[SORUHG
OHDUQLQJ-E\-GRLQJVWLPXODWLQJGLIIHUHQWOHDUQLQJVW\OHVDQGPHWKRGVDQGJHQHUDWLQJD
VHW RI JXLGHOLQHV IRU XWLOL]LQJ 9:V LQ ODQJXDJH HGXFDWLRQ
KWWSZZZDYDWDUSURMHFWHXDYDWDULQGH[SKS 
 








FRQGXFWHG D VWXG\ RQ ODQJXDJH OHDUQLQJ LQ WKH 9:$FWLYH :RUOGV DQG IRXQG WKDW
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SDUWLFLSDQWVZHUHDEOHWRHQJDJHLQVHYHUDOWDVNVWKURXJKWDUJHWODQJXDJHLQWHUDFWLRQ




%HUQV HW DO  FRQGXFWHG DQ HPSLULFDO VWXG\ RQ ODQJXDJH OHDUQLQJ XVLQJ WKH
RSHQ-VRXUFH9:SODWIRUP2SHQVLP7KHDLPZDVWRH[SORUHQHZZD\VRISURYLGLQJ
DQ LQWHUDFWLYH PRWLYDWLQJ DQG HIIHFWLYH OHDUQLQJ HQYLURQPHQW IRU WKH WHDFKLQJ RI
IRUHLJQ ODQJXDJHV 7KH SURMHFW EXLOW RQ WKHRU\ DQG HDUOLHU HPSLULFDO VWXGLHV XVLQJ
9:V ZLWK WKH JRDO WR PHDVXUH WKH HIIHFWLYHQHVV RI 9: DSSOLFDWLRQV RQ IRUHLJQ
ODQJXDJHOHDUQLQJ 
 
7KH UHVXOWV VKRZHG WKDW 9:V FDQ EH XVHG IURP EHJLQQHU WR LQWHUPHGLDWH WR KLJKHU
ODQJXDJHOHYHOVEXW WKH\KDYHWREHXVHGLQGLIIHUHQWZD\VDQGDFFRUGLQJWRVWXGHQW
VSHFLILF QHHGV DQG ODQJXDJH VNLOOV DW HDFK ODQJXDJH OHYHO %HJLQQHUV IRU H[DPSOH
EHQHILWWHGIURPSOD\LQJJDPHVLQVLGHWKH9:ZLWKWKHJRDORIDFKLHYLQJVSHFLILFDQG
FOHDUWDVNVLQGLYLGXDOO\DVZHOODVWKURXJKLQWHUDFWLRQZLWKRWKHUV6WXGHQWVIHOWPRUH





7KHUH DUH D QXPEHU RI FULWLFDO LVVXHV WKDW HPHUJH IURP WKH OLWHUDWXUH VXUYH\ 7KHVH








DQG VHUYLQJ WKH UHVHDUFK FRPPXQLW\ LQ WKH PHDQZKLOH 7KLV LV QRW VD\LQJ WKDW WKH
SUREOHP ZRXOG EH WRWDOO\ VROYHG RU WKDW WKH H[LVWLQJ UHVHDUFK VLWXDWLRQ LV XVHOHVV







YHU\UHOLDEOH7KLV WUHQG LVVXSSOHPHQWHGE\ WKHDYHUDJHUHVHDUFKSURMHFWSDUWLFLSDQW
WKDW HQMR\V QHZ WHFKQRORJ\ DQG UHSRUWV SRVLWLYH RXWFRPHV GXH WR WKLV QHZ-IRXQG
PRWLYDWLRQ$GGWRDOOWKHVHWKHUHVHDUFKHUELDVWKDWVHWVRXWWRH[SORUHDQGGLVFRYHU
DVVXPLQJ DOO WKDW LV QHZ LV JRRG RU DW OHDVW EHWWHU WKDQ WKH ROG 7KLV DOVR OHDGV WR
UHVXOWV WKDW DUH QRW LQ WRWDO DFFRUGDQFH ZLWK IDFWV 7KH 3K' UHVHDUFKHU ZDV RQH RI
WKHVH UHVHDUFKHUV WKDW WRRNDSRVLWLYHRXWORRNRQ WKHQHZPHGLXP RI OHDUQLQJEHLQJ
H[SORUHGWREHODWHUGLVDSSRLQWHGZLWKLWVVKRUWFRPLQJV 
 
$ WKLUG LVVXH LV WKH IRFXV RI PRVW UHVHDUFK SURMHFWV RQ FHUWDLQ ODQJXDJHV OHDYLQJ
RWKHUVDQGRQFHUWDLQJURXSVRIOHDUQHUVOHDYLQJRWKHUV$GGWRWKDWWKHUHODWLYHVKRUW
WLPH-VSDQ RI PRVW RI WKHVH HPSLULFDO UHVHDUFK SURMHFWV DQG WKH UHVXOWV RI WKHVH
SURMHFWV ZRXOG EH SDUWLDO E\ HYHU\ PHDVXUH /HDUQLQJ D VHFRQG ODQJXDJH LQ D




SDUWLFLSDQWV ZLWK D FHUWDLQ EDFNJURXQG VWXG\LQJ D FHUWDLQ ODQJXDJH IRU D FHUWDLQ





7KH RWKHU GHPDQG RQ HPSLULFDO UHVHDUFK SURMHFWV LV WR JR LQWR WKH GHWDLOV RI HYHU\
DVSHFW RI WHFKQRORJ\ DQG LWV LPSOLFDWLRQV RQ DQG LQWHUDFWLRQV ZLWK HYHU\ DVSHFW RI
ODQJXDJH OHDUQLQJ IRU HDFK JURXS RI SDUWLFLSDQWV ZLWK D VKDUHG DSWLWXGH DQG
PRWLYDWLRQ IRU ODQJXDJH OHDUQLQJ DQG OHYHO RI FRPSHWHQFH DFKLHYHG LQ D WDUJHW
ODQJXDJH 7KLV GHPDQG UHTXLUHV YHU\ VSHFLILF FRQWURO FRQGLWLRQV LQ RUGHU WR DOORZ
PHDQLQJIXO UHVXOWV WR HPHUJH 7KLV GHPDQG VHHPV LQ GLUHFW FRQWUDGLFWLRQ ZLWK WKH
JHQHUDOL]DWLRQ UHTXLUHPHQW PHQWLRQHG HDUOLHU XQOHVV D FRPSUHKHQVLYH UHVHDUFK
DJHQGDLVVHWWRFRRUGLQDWHGLIIHUHQWSURMHFWVWRZDUGVDFKLHYLQJDVHWRIUHVXOWVWKDWLV
XVHIXO DQG WKDW FDQ EH ERWK JHQHUDOL]HG DQG FRQWH[WXDOL]HG WR FHUWDLQ VHWWLQJV DQG
JURXSV 
 
2QHPDMRU LVVXH IRXQG LQ WKH OLWHUDWXUH UHYLHZ LV WKDW WHFKQRORJ\XVH LV IUDJPHQWHG
DQG LVRODWHGDQG WKHUHDUHYHU\ IHZFRPSUHKHQVLYHFXUULFXOD WKDW WDNHDGYDQWDJHRI
WKHIXOOVSHFWUXPRIDYDLODEOHWHFKQRORJLHV:KLOHLWPLJKWEHDUHTXLUHPHQWWRLVRODWH
WKH LQGLYLGXDO DGYDQWDJHV RU GLVDGYDQWDJHV RIIHUHG E\ D FHUWDLQ WHFKQRORJ\ WR IXOO\
XQGHUVWDQG KRZ LW KHOSV OHDUQLQJ WKHUH LV D QHHG WR XQGHUVWDQG KRZ GLIIHUHQW
WHFKQRORJLHVZRUN LQV\QHUJ\ WRSURGXFHPD[LPDO OHDUQLQJHIIHFWLYHQHVV:KHQ WKLV






WKDW LW ZLOO ZRUN GULYHV WKH UHVHDUFK HIIRUWV$GG WR WKLV WKH VSHFWUXP RI OHDUQLQJ
WKHRULHV DYDLODEOH DQG WKH VKLIWV ZLWKLQ WKH UHVHDUFK FRPPXQLW\ IURP RQH GULYLQJ
WKHRU\ VXFK DV FRQQHFWLRQLVP WR DQRWKHU VXFK DV FRQVWUXFWLYLVP RYHU WLPH DQG WKH
FRQVWDQW FKDQJHV LQ WHFKQRORJ\ LWVHOI ZLWK WKH GLIIHUHQW GULYLQJ IRUFHV EHKLQG WKRVH
ZKR SURGXFH WKH WHFKQRORJLHV LQFOXGLQJ PRQH\ DQG IDPH PDNLQJ DQG \RX KDYH D
















WKHIROORZLQJZD\V 7KHFROODERUDWLRQQDWXUHRI OHDUQLQJYLHZV OHDUQLQJDVDVRFLDO
DFWLYLW\9\JRWVN\ZKHUHVWXGHQWVOHDUQIURPRWKHUVWXGHQWVLQDJURXSWKURXJK
DGRSWLQJ QHZ UROHV VKDULQJ PXOWLSOH SHUVSHFWLYHV RIIHULQJ SHHU WXWRULQJ DQG
FRQGXFWLQJWDVNVWKDWZRXOGEHGLIILFXOWRULPSRVVLEOHIRUDVLQJOHOHDUQHU-RKQVRQHW
DO  7KH 9: OHDUQLQJ VSDFH WKXV KDG WR DOORZ IRU UHDO-WLPH DXGLR














/DQJXDJH OHDUQLQJ FXUULFXOD FRXOG EH GHVLJQHG WR HQJDJH ODQJXDJH VWXGHQWV
H[SHULHQWLDOO\LQPDQ\SRVVLEOHVLWXDWLRQVDVILUVW-SHUVRQH[SHULHQWLDO OHDUQLQJ LV WKH
PRVW XQLTXH DQG SRZHUIXO FKDUDFWHULVWLF RI ' YLUWXDO HQYLURQPHQWV LQ ODQJXDJH
OHDUQLQJ 6DQ &KHH  7KH 9: OHDUQLQJ VSDFH KDG WR DOORZ IRU LQWHUDFWLRQ











7KH FKDSWHU VWDUWHG ZLWK D GLVFXVVLRQ RI WKH SURPLVH RIIHUHG E\ YLUWXDO UHDOLW\ DQG
9:V LQ HGXFDWLRQ GXH WR LWV FKDUDFWHULVWLFV WKDW IDFLOLWDWH OHDUQLQJ$ GLVFXVVLRQ RI
RQOLQHODQJXDJHOHDUQLQJDQGWKHUHODWHGUHVHDUFKLVVXHVIROORZHG$QDVVRFLDWLRQZDV
WKHQGUDZQEHWZHHQWKHJURZWKRI9:VDQGWKHJURZWKLQSHUVRQDOFRPSXWLQJ7KH
FKDSWHU WKDQ ZHQW WR FRYHU D -\HDU VXUYH\ RI UHVHDUFK OLWHUDWXUH RQ OHDUQLQJ LQ
YLUWXDO OHDUQLQJ HQYLURQPHQWV OHDGLQJ WR ZKDW ZH NQRZ WRGD\ DV YLUWXDO ZRUOGV













:KLOH WKH FKDSWHU GLG QRW RIIHU D FRPSUHKHQVLYH FRYHUDJH UHVHDUFK RQ OHDUQLQJ LQ
9:VLWVHUYHGWRJURXQGWKH3K'UHVHDUFKSURMHFWRQWKHWKHRUHWLFDO IRXQGDWLRQVRI
OHDUQLQJDQGWKHPDQ\ZD\V9:VFRXOGKHOSOHDUQHUV7KHRXWFRPHZDVDVHWRI9:











 %DFNJURXQG  
$SSURSULDWH UHVHDUFK PHWKRGV DUH DQ HVVHQWLDO FRPSRQHQW RI D VXFFHVVIXO UHVHDUFK
VWXG\:KLOHTXDOLWDWLYHUHVHDUFKPHWKRGVDUHIOH[LEOHDQGVXLWDEOHIRUDQVZHULQJWKH









7KH FKDSWHU VWDUWV ZLWK DQ RYHUYLHZ RI WKH UHVHDUFK IUDPHZRUN XVHG LQ WKH 3K'
UHVHDUFKSURMHFWLQFOXGLQJWKHLVVXHVWKDWQHHGWREHFRQVLGHUHGDQGDQRYHUYLHZRI
'HVLJQ5HVHDUFKZKLFKZDVDGRSWHGDVDIUDPHZRUNIRUWKHSXUSRVHVRIWKLVUHVHDUFK
SURMHFW 7KH IRFXV WKHQ VKLIWV WR FRPSDUDWLYH DQDO\VLV FRQFHSWV LQFOXGLQJ D GHEDWH
EHWZHHQ VXSSRUWHUV DQG VFHSWLFV RI PHGLD FRPSDULVRQ VWXGLHV OHDGLQJ WR D FULWLFDO




FHUWDLQPRGHOV DUH WREHXVHG WRGHWHUPLQH WKH HIIHFWLYHQHVVRI WKH9: PHGLXPDV
FRPSDUHGWRPRUHWUDGLWLRQDOPHGLDRIODQJXDJH OHDUQLQJ7KHFKDSWHU WKHQH[SODLQV
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WKH UHVHDUFK PHWKRGV DQG WRROV XVHG ZLWKLQ WKLV UHVHDUFK SURMHFW LQFOXGLQJ WKH









:KLOHTXDQWLWDWLYH UHVHDUFKPD\ GLVFRYHU WUHQGV DQGGLUHFWLRQV TXDOLWDWLYH UHVHDUFK
JRHV GHHSHU WR XQFRYHU ZK\ SHRSOH EHKDYH DV WKH\ GR DQG WKLV LV GRQH WKURXJK
SURELQJ WKHLUNQRZOHGJHSHUFHSWLRQDWWLWXGHVEHOLHIVGULYHV IHDUVHWF4XDOLWDWLYH
UHVHDUFK DOORZV UHVHDUFKSDUWLFLSDQWV WR LQGLFDWH RU LPSO\ µULFK¶ DQVZHUV WR UHVHDUFK
TXHVWLRQV WKURXJK JLYLQJ YDOXDEOH LQVLJKWV ZKLFK PLJKW KDYH EHHQ PLVVHG E\ DQ\
RWKHU UHVHDUFK PHWKRG )UDQNHO  7KH HIIRUW RI DVVHPEOLQJ DQG UXQQLQJ D
TXDOLWDWLYH UHVHDUFK SURMHFW OLPLWV KRZHYHU WKH QXPEHU RI SDUWLFLSDQWV LQ VXFK D




,Q FHUWDLQ FDVHV WKH DSSOLFDWLRQ RI D TXDQWLWDWLYH FRPSRQHQW ZLWKLQ WKH TXDOLWDWLYH
UHVHDUFK SURMHFW ZRXOG DOORZ IRU EHWWHU FRQILGHQFH LQ JHQHUDOL]LQJ LWV UHVXOWV 6RPH





7KLV 3K' UHVHDUFK SURMHFW XVHV ERWK TXDOLWDWLYH DQG TXDQWLWDWLYH UHVHDUFK PHWKRGV
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7RROV RI TXDOLWDWLYH UHVHDUFK ZHUH XVHG LQFOXGLQJ LQWHUYLHZV DQG UHFRUGHG WHDFKLQJ











WRXQGHUVWDQG OHDUQLQJ LQ WKH UHDOZRUOG UDWKHU WKDQ LQ WKH ODERUDWRU\ &ROOLQVHW DO
DOORZLQJWRHQJLQHHULQQRYDWLRQLQWHDFKLQJDQGOHDUQLQJ 
 
µ'HVLJQ H[SHULPHQWV¶ ILUVW DSSHDUHG LQ WKH ZRUNV RI %URZQ  DQG &ROOLQV
DQGZHUHWKHIRXQGDWLRQIRU'HVLJQ5HVHDUFKZKLFKZDVFRQFHLYHGWRPHHW
WKHQHHGWRGHYHORSDGHVLJQVFLHQFHRIHGXFDWLRQVLPLODUWRHQJLQHHULQJGLVFLSOLQHV
(GXFDWLRQ LV QRW D QDWXUDO VFLHQFH OLNH 3K\VLFV DQG %LRORJ\ ZKLFK VHHN WR H[SODLQ
H[LVWLQJQDWXUDOSKHQRPHQD6LPRQ,QDVHQVH(GXFDWLRQFRXOGEHYLHZHGDV
D GHVLJQ VFLHQFH OLNH (QJLQHHULQJ DQG 0HGLFLQH WKDW DLPV DW LQYHVWLJDWLQJ KRZ




7KH EURDG JRDOV RI 'HVLJQ 5HVHDUFK DUH WR SUHYHQW WKH GHWDFKPHQW RI HGXFDWLRQDO







'HVLJQ 5HVHDUFK FRXOG LQWHJUDWH TXDOLWDWLYH DQG TXDQWLWDWLYH UHVHDUFK DV QHHGHG ,W
XWLOL]HVPL[HGPHWKRGV LQRUGHU WRDQDO\]HDQ LQWHUYHQWLRQ¶VRXWFRPHVDQG WR UHILQH






 %DQQDQ-5LWODQG  '%5&  :DQJ 	 +DQQDILQ  'HGH 
 ,W LV WKXV IOH[LEOH DQG DGDSWLYH WR HPHUJLQJ GHYHORSPHQWV LQ WKHRU\ DQG
SUDFWLFH(GHOVRQ&REEHWDO+RZHYHUZKHQFKDQJHVDUHPDGHLQWKH
GHVLJQWKH\VKRXOGEHFURVV-FKHFNHGZLWKDOORWKHUFRPSRQHQWVRIWKHGHVLJQWRPDNH




SURMHFW OLNH VWXGHQW SDUWLFLSDQWV WHDFKHUV SDUHQWV DQG DGPLQLVWUDWRUV FRPH ZLWK
GLIIHUHQWQHHGVLQWHUHVWVDELOLWLHVLQWHUSUHWDWLRQVLQWHUDFWLRQVDQGJRDOVZKLFKFRXOG






QDUURZPHDVXUHV &ROOLQV :KLOH LW LV UHODWLYHO\HDV\DQGKHDOWK\ IRUGHVLJQ
UHVHDUFKLQHQJLQHHULQJRUVLPLODUGLVFLSOLQHVWRLVRODWHIDFWRUVRILQIOXHQFHDQGIRFXV
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RQ D IHZ GHSHQGHQW YDULDEOHV WKLV QDUURZ IRFXV LV DFWXDOO\ D SUREOHP IRU GHVLJQ
UHVHDUFKLQ(GXFDWLRQ 
 
(GXFDWLRQDO V\VWHPV DQG WKH FRUUHVSRQGLQJ GHVLJQ UHVHDUFK RIWHQ IRFXV RQ FRQWHQW
DQG VNLOO GHOLYHU\ :KHQ OLWWOH RU QR DWWHQWLRQ LV JLYHQ WR LVVXHV RI PRWLYDWLRQ
FRPPLWPHQWDQGDSSUHFLDWLRQRIWKHDUHDEHLQJVWXGLHGWKHGDQJHUOLHVLQSURGXFLQJ
H[SHUW WHVW WDNHUVZKRHDUQKLJKPDUNVEXWZKRKDWH WKHGHOLYHUHGPDWHULDODQG WKH




VWXGHQWV DUH QRW DIUDLG WR SUHVHQW QHZ LGHDV VKDUH ZKDW WKH\ OHDUQ DQG FUHDWH DQ
RXWSXWWKH\FDQVKRZWRWKHZRUOG$Q\HYDOXDWLRQRIOHDUQLQJHQYLURQPHQWVRXWVLGH
WKLV IUDPHZRUN ZRXOG OHDG WR DQ HPSKDVLV RQ WKH ZURQJ JRDOV DQG ZLOOPLVV-JXLGH
V\VWHPGHVLJQDQGPLVV-MXGJHV\VWHPRXWFRPHV6KHSDUG 
 
'HVLJQ UHVHDUFK LV LQ LWV HDUO\ VWDJHV DQG LV VWLOO HYROYLQJ DQG LV FULWLFL]HG DV D
UHVHDUFK PHWKRG 'HGH  FULWLFL]HG WKH ODFN RI VWDQGDUGV WR GHFLGH ZKHWKHU D
GHVLJQVKRXOGEHGURSSHGRUVXVWDLQHG7KHUHDUHDOVRPHWKRGRORJLFDOFKDOOHQJHVWKDW
QHHG WR EH DGGUHVVHG LI 'HVLJQ 5HVHDUFK LV WR EH GHYHORSHG ³IURP D ORRVH VHW RI
PHWKRGVLQWRDULJRURXVPHWKRGRORJ\´.HOO\S 
 










VXEVHTXHQW VWXGLHV LQ VXFKDZD\ WKDWZRXOGEHWWHUPDWFK WKH UHVHDUFK FRQWH[W DQG











&RPSDULQJ WKH 9: PHGLXP ZLWK RWKHU OHDUQLQJ PHGLD SURPLVHG WR EH D VXLWDEOH
DSSURDFKIRULWVHYDOXDWLRQ7KLVPHWKRGZDVXWLOL]HGLQ6WXG\-DQG6WXG\-WKURXJK
DVVHVVLQJWKH9:PHGLXPHIIHFWLYHQHVV LQ OHDUQLQJDVFRPSDUHGWRPRUHWUDGLWLRQDO




7KH XVHIXOQHVV RI PHGLD FRPSDULVRQ VWXGLHV KDV KRZHYHU EHHQ FKDOOHQJHG DV XQ-
UHDVRQDEOH&ODUNDUJXHVWKDWPHGLDDUHDQDORJRXVWRJURFHU\WUXFNVWKDW
FDUU\ IRRG EXW GR QRW LQ WKHPVHOYHV SURYLGH QRXULVKPHQW LH LQVWUXFWLRQ ,W
WKHUHIRUH PDNHV OLWWOH VHQVH WR FRPSDUH GHOLYHU\ PHWKRGV ZKHQ LQVWUXFWLRQDO
VWUDWHJLHV DUH WKH YDULDEOHV WKDW LPSDFW OHDUQLQJ ,Q D SDUDOOHO DUJXPHQW 7KRPDV
5HHYHV DUJXHV WKDW RYHU ILIW\ \HDUV RI PHGLD FRPSDULVRQ VWXGLHV FRQGXFWHG E\
HGXFDWLRQDO WHFKQRORJLVWV WR H[DPLQH WKH LQIOXHQFH RI GHYLFHV RQ HGXFDWLRQDO




&RXQWHU DUJXPHQWV KDYH EHHQ PDGH E\ VHYHUDO DXWKRUV VXFK DV .R]PD  WKDW
GHEDWHG&ODUN¶VVWDQFHRQPHGLDFRPSDULVRQVWXGLHV,QDPRUHUHFHQWVWXG\-R\HWDO
 UHYLHZV VHYHUDO PHGLD FRPSDULVRQ VWXGLHV SRLQWLQJ WR WKHLU IODZV LQ VHYHUDO
DVSHFWVWKDWKDYHOHGWRQRVLJQLILFDQWGLIIHUHQFHVZKLOHFRPSDULQJHGXFDWLRQDOPHGLD 
 
2QH VXFK IODZ LQ PHGLD FRPSDULVRQ VWXGLHV UHYLHZHG ZDV WLPH WR DFKLHYH WKH
H[SHULPHQWDO WDVN-R\HWDO DUJXHV WKDW LI\RXJLYHSDUWLFLSDQWVDOO WKH WLPH
QHHGHG WR DFKLHYH D FHUWDLQ WDVN WKH WDVNZRXOGEH DFKLHYHGE\HYHU\RQHRI WKHP
OHDGLQJWRQRVLJQLILFDQWGLIIHUHQFHVDFURVVJURXSVRISDUWLFLSDQWV5HVHDUFKHUVVKRXOG













ZKROH $IWHU-DOO LW PLJKW QRW EH HYHQ VXLWDEOH WR VHSDUDWH WKH LQVWUXFWLRQDO PHWKRG
IURPWKHPHGLDGHOLYHU\PHWKRG:DUQLFNHWDO 
 
,I WKHUHVXOWRI µQRVLJQLILFDQWGLIIHUHQFH¶ LVH[DPLQHGFULWLFDOO\ LWFDQEHFRQFOXGHG
WKDW LW LV D UHVXOW QRW WREH WDNHQ OLJKWO\:KHQFRPSXWHUPHGLD FDQ DFKLHYHZKDW D
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IDFH-WR-IDFH HQFRXQWHU FDQ DFKLHYH LQ OHDUQLQJ WKLV E\ LWVHOI LV D UHVXOW VLJQLILFDQW





DQGDV DSSOLFDWLRQVPDWXUHG LW EHFDPHZLGHO\ DFFHSWHG WKDW FRPSXWHUV FDQ VXSSRUW
LQVWUXFWLRQDO PHWKRGV WKDW RWKHU PHGLD FDQQRW VXSSRUW DQG FDQ SURYLGH OHDUQLQJ




7KHUH UHPDLQV WKH WDVN RI HYDOXDWLQJ KRZ WR RSWLPDOO\ DOLJQ LQVWUXFWLRQDO PHWKRGV
ZLWKFRPSXWHUPHGLDGHOLYHU\PHWKRGV LQ WKHVHUYLFHRI DQ LQWHQGHGDXGLHQFH7KLV
UHVHDUFK LV D PHGLD FRPSDULVRQ VWXG\ WKDW VWULYHV WR GR MXVW WKDW DQG LW GRHV LW E\
FRPSDULQJ9:PHGLDFODVVHVWRRWKHUPHGLDFODVVHVXVHGIRUODQJXDJHOHDUQLQJZKLOH









YDULRXV GDWD W\SHV FROOHFWHG 6LQFH WKH 3K' UHVHDUFK SURMHFW XVHG PL[HG-UHVHDUFK
PHWKRGV LW ZDV QHFHVVDU\ WR NHHS WKH QXPEHU RI VWXGHQWV ORZ LQ RUGHU WR SURSHUO\
DQDO\]HTXDOLWDWLYHGDWD 
 
$QRWKHU IDFWRU LQ GHWHUPLQLQJ D VXLWDEOH VDPSOLQJ VWUDWHJ\ LV WKH QDWXUH RI WKH
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H[SHULPHQWDOUHVHDUFKDFWLYLWLHV$PHGLDFRPSDULVRQVWXG\LQYROYHVUXQQLQJFODVVHV
RQOLQH $ W\SLFDO RQOLQH FODVV KDV D FHUWDLQ OLPLWDWLRQ LQ WKH QXPEHU RI VWXGHQWV IRU
DOORZLQJHIIHFWLYHVWXGHQWSDUWLFLSDWLRQDQG IRUSUHVHUYLQJ WKH LQVWUXFWRU¶VDELOLW\ WR






ZHOO DV DYDWDUV FR-ORFDWHG LQ RQH YLUWXDO VSDFH 2QH OLPLWDWLRQ LV UHODWHG WR WKH
SURFHVVLQJ ORDG WKDW 6/ VHUYHUV DUH DEOH WR GHOLYHU LQ UHQGHULQJ UHDO-WLPH GDWD DQG








6DPSOLQJ LV DOVR OLPLWHG WR RWKHU SUDFWLFDO FRQVLGHUDWLRQV VXFK DV WKH QXPEHU RI
SDUWLFLSDQWVWKDWWKHUHVHDUFKHUZDVDEOHWRUHFUXLWIRUDFHUWDLQJLYHQVWXG\(YHQDIWHU
H[WHQVLYH UHFUXLWPHQW FDPSDLJQV WKURXJK VHYHUDO PHGLD DQG HYHQ DIWHU DQQRXQFLQJ





9DOLGLW\ RI D 6WXG\ LV FRQQHFWHG WR WKH VDPSOH VL]H 'XH WR WKH VPDOO QXPEHU RI
SDUWLFLSDQWVLQDJLYHQTXDOLWDWLYHVWXG\WKHUHLVDSUREOHPLQWKHJHQHUDOL]DWLRQRILWV
UHVXOWV WR GLIIHUHQW FRQWH[WV DQG RQ GLIIHUHQW VXEMHFWV OLPLWLQJ WKH WUDQVIHUDELOLW\ RI
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WKHVH UHVXOWV IRU EURDG DSSOLFDWLRQ DQG ZLGH DGDSWDWLRQ +RZHYHU DV WKH VDPSOH LV




LV WKH HUURUV LQ LQWHUSUHWLQJ WKHGDWD DYDLODEOH WKURXJKD JLYHQ UHVHDUFK WRRO VXFKDV
DWWLWXGHVXUYH\V2QHUHVHDUFKPHWKRGWRDGGUHVVWKLVFRQFHUQLVWULDQJXODWLRQEHWZHHQ
VHYHUDOUHVHDUFKWRROVFUHDWLQJPXOWLSOHYLHZVRIDIDFWDQGZLSLQJRXWDQ\GRXEWRI
WKHYDOLGLW\RIRQHUHVHDUFK WRRODSSOLHG LQVROLWXGH6HFWLRQHODERUDWHVRQ WKLV
PHWKRGDIWHUH[SRVLQJWKHUHVHDUFKWRROVXVHGLQWKH6WXGLHV 
 
6LQFH D VLQJOH UHVHDUFKHU SHUIRUPHG WKH VWXG\ GHVLJQ GDWD FROOHFWLRQ DQG DQDO\VLV
FDUHZDVWREHJLYHQVRDVQRWWRVXEMHFWWKHUHVHDUFKWRUHVHDUFKHUELDVHVSHFLDOO\LI
WKHUHVHDUFKHUFRPHVZLWKDSUH-ELDVRUDSUH-VXSSRVLWLRQDQGJRHVRQ WRGHVLJQ WKH
SURMHFW WR SURYH D FHUWDLQ SRLQW$QRWKHU REVHUYHU ZRXOG OLPLW WKH HIIHFWV RI VXFK D
WHQGHQF\LILWH[LVWHG7KLVLVVXHKDVEHHQGHDOWZLWKLQDQXPEHURIZD\VWKURXJKRXW
WKH UHVHDUFK SURMHFW 6XSHUYLVRUV MRLQHG WKH UHVHDUFK SURMHFW ZKLOH WKH H[SHULPHQWV
ZHUHUXQQLQJJLYLQJFULWLFDOIHHGEDFN)XUWKHUIHHGEDFNIURPVXSHUYLVRUVRQUHVHDUFK




,QVWHDG RI UHVHDUFKHU-ELDV DQRWKHU NLQG RI SUREOHP ZDV ZLWQHVVHG LQ WKLV UHVHDUFK
VWXG\:KHQ WKH UHVHDUFKHU VHW-RXW WR SURYH KLV SUH-PHGLWDWHG K\SRWKHVLV WKDW9:V
RIIHUHG JUHDW SRWHQWLDO RYHU WUDGLWLRQDO PHGLD IRU OHDUQLQJ KH ZDV GLVKHDUWHQHG WR








,QWHJUDWLQJ D FRGH RI HWKLFV LQWR D UHVHDUFK SURMHFW LV DQ LPSRUWDQW UHTXLUHPHQW WR
LQVXUHLQIRUPHGFRQVHQWDQGYROXQWDU\SDUWLFLSDWLRQDQRQ\PLW\DQGFRQILGHQWLDOLW\RI
SDUWLFLSDQWV DQG DFFRXQWDELOLW\ LQ WHUPV RI WKH DFFXUDF\ RI DQDO\VLV DQG UHSRUWLQJ
7KHVHUHTXLUHPHQWVKDYHEHHQGHYHORSHGWRSURWHFWWKHSDUWLFLSDQWVIURPDQ\KDUPLI
WKH\ MRLQ D UHVHDUFK SURMHFW )RU D ODQJXDJH FODVV ZLWKLQ DQ HGXFDWLRQDO UHVHDUFK
SURMHFWFRQGXFWLQJHWKLFDOO\-FRPSOLDQWUHVHDUFKZDVQRWDPDMRULVVXH6XFKDSURMHFW
FOHDUO\ LQYROYHV QR SRWHQWLDO ULVNV WR KXPDQ VXEMHFWV 1RQHWKHOHVV FRQGXFWLQJ D




DELGH E\ HWKLFDO SULQFLSOHV DQG JXLGHOLQHV IRU FRQGXFWLQJ UHVHDUFK DW WKH 6FKRRO RI
(GXFDWLRQ LQ WKH8QLYHUVLW\RI1RWWLQJKDPZKLFK LV LQDFFRUGDQFHZLWK WKH%ULWLVK
3V\FKRORJLFDO6RFLHW\&RGHRI&RQGXFW(WKLFDO3ULQFLSOHV	*XLGHOLQHVSDJHV
-VHFWLRQRQ(WKLFDO3ULQFLSOHVIRU&RQGXFWLQJ5HVHDUFKZLWK+XPDQ3DUWLFLSDQWV
7KH UHVHDUFK SURFHVV ZDV DOVR WR EH LQ DFFRUGDQFH ZLWK WKH 5HYLVHG (WKLFDO




WKH 3K' UHVHDUFKHU DQG DIWHU WKH UHVHDUFKHU UHDG WKH HWKLFDO UHTXLUHPHQWV ERWK WKH
VXSHUYLVRU DQG WKH UHVHDUFKHU VLJQHG DQ H[WHQGHG GRFXPHQW RI  VWDWHPHQWV WLWOHG
µ6FKRRORI(GXFDWLRQ-6WDWHPHQWRI5HVHDUFK(WKLFV¶,QFRPSOLDQFHZLWKDSSOLFDEOH
8.VWDQGDUGVWKHGRFXPHQWUHTXLUHGWKDWDOOSDUWLFLSDQWVZHUHRYHU\HDUVRIDJH






DUUDQJHPHQWV IRU PHHWLQJ HWKLFDO UHTXLUHPHQWV 'XULQJ LQWURGXFWRU\ VHVVLRQV RI
6WXGLHV	VWXGHQWVZHUHZHOOLQIRUPHGDERXWWKHFRXUVHV7KH\ZHUHDOOKDQGHG
RXW WKH µ,QIRUPDWLRQ 6KHHW IRU 3DUWLFLSDQWV¶ $SSHQGL[  DQG WKH µ3DUWLFLSDQW
&RQVHQW)RUP¶$SSHQGL[ZKLFKWKH\DOOUHDGDQGVLJQHG3DUWLFLSDQWVDIHW\DQG












WZRJURXSVRI VWXGHQWVZRXOG WDNH OHVVRQV WKURXJKRQHRI WZRGLIIHUHQWPHGLD DQG
ZRXOGWKHQFURVV-RYHUWRWDNHDQRWKHUVHWRIOHVVRQVWKURXJKWKHRWKHUPHGLXP 
 
7KHSDUDOOHOPRGHOZRXOG LQYROYH WZRRUPRUHVHSDUDWH \HWVLPLODUJURXSVRIHLJKW
VWXGHQWV HDFK WDXJKW ZLWK DGLIIHUHQW OHDUQLQJPHGLXP UHTXLULQJDPLQLPXPRI
SDUWLFLSDQWV LI WKH 9: PHGLXP LV WR EH FRPSDUHG WR WZR RWKHU PHGLD 8VLQJ WKLV






DVSHFW IURPVWXGHQWDJH ODQJXDJHDSWLWXGHDQGPRWLYDWLRQ WR WKH UDWHRI ODQJXDJH
FRQWHQWGHOLYHU\DQGVXSSRUWIDFLOLWLHVLUUHVSHFWLYHRIWKHWHFKQRORJ\RUPHGLXPEHLQJ
XVHG0RUHHIIRUWZRXOGEHQHHGHGWRGHOLYHUDVPDOOFODVVWRWKUHHJURXSVZKLFKLV





ZH ZRXOG KDYH    [[    SRVVLEOH VHTXHQFHV 2QH RI WKHVH VL[ SRVVLEOH
VHTXHQFHVIRUH[DPSOHZRXOGEHWRGHOLYHUD9:FODVVILUVWIROORZHGE\D9&FODVV




PHGLXP WKH VHTXHQWLDO PRGHO LV OHVV LQGLFDWLYH RI WKH OHDUQLQJ RXWFRPHV RI HDFK







PHGLD *URXSV ZRXOG WKHQ VZLWFK PHGLD 7KLV PRGHO ZRXOG EH IHDVLEOH IRU D
FRPSDULVRQ EHWZHHQ D IDFH-WR-IDFH FODVVURRP DQG D 9: FODVVURRP 7KXV KDOI WKH







(DFK RI WKH WKUHH PRGHOV KDV DGYDQWDJHV DQG GLVDGYDQWDJHV HLWKHU LQ WHUPV RI




D QXPEHU RI SDUWLFLSDQWV WDNLQJ FODVVHV LQ WKUHH SKDVHV ZLWK IHZ OHVVRQV GHOLYHUHG
WKURXJKDFHUWDLQPHGLXPLQHYHU\SKDVH7KLVPRGHOLVYHU\EHQHILFLDOLQWHUPVRILWV
WROHUDQFHRISDUWLFLSDQWGURSRXWDQGLQWHUPVRIWKHIHHGEDFNWKDWFRXOGEHJHQHUDWHG








/DUJHU FODVVHV ZRXOG KLQGHU WKH HIIHFWLYH GHOLYHU\ RI ODQJXDJH OHVVRQV E\ OLPLWLQJ
VWXGHQW LQWHUDFWLYLW\DQG WKH LQGLYLGXDODWWHQWLRQHDFKVWXGHQW UHTXLUHV WKXV OLPLWLQJ
/HDUQLQJ



























































XQGHUVWDQGLQJ HIILFLHQW OHDUQLQJ DQG PRWLYDWLRQ DQG OHDGLQJ WR D ODUJH VWXGHQW
GURSRXW 6PDOOHU FODVVHV ZRXOG WKXV EH PRUH EHQHILFLDO WKDQ ODUJHU RQHV +RZHYHU
UXQQLQJDVLQJOHVPDOOFODVVZRXOGPDNHDJLYHQVWXG\YXOQHUDEOHWRVWXGHQWGURSRXWV 
7KLV LV ZK\ WKH VHTXHQWLDO PRGHO ZKLFK LQYROYHV RQH JURXS RI VWXGHQWV KDV EHHQ
UXOHGRXWIRUWKHSXUSRVHVRIWKLVUHVHDUFKSURMHFW 
 









SHUIRUPV WKH SDUDOOHO PRGHO LQ WKDW LW DOORZV IRU SDUWLFLSDQW IHHGEDFN DV WKH\
H[SHULHQFHERWKPHGLDLQDVLQJOHVWXG\%XWVLQFHVWXGHQWVOHDUQWKURXJKERWKPHGLD
WKHPHGLXP OHDUQLQJRXWFRPHVZRXOGEHVRPHZKDW LQWHUGHSHQGHQW)RU WKLV UHDVRQ
DQ DVVHVVPHQW DIWHU HDFK OHDUQLQJ LQWHUYHQWLRQ FDUULHG WKURXJK D FHUWDLQ PHGLXP
ZRXOGEHQHHGHGWRDFFXUDWHO\DVVHVVWKHOHDUQLQJRXWFRPHVRIWKDWPHGLXP)RUWKH






%DVHG RQ WKH VHW RI RSSRUWXQLWLHV RIIHUHG E\ 9:V LQ ODQJXDJH OHDUQLQJ D VHW RI
VFHQDULRV IRUGHVLJQLQJ WKH9: OHDUQLQJ VSDFHKDVEHHQGHYHORSHG7KHVH LQFOXGHG
FODVV VHDWLQJ DUUDQJHPHQWV FODVV OHDUQLQJ WRROV OLNH SUDFWLFH ERDUGV ZKLFK DOORZHG
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DFFHVVWROHDUQLQJPDWHULDODQ\WLPHWKHVWXGHQWQHHGHGWKHPDQG9:UROH-SOD\DUHDV
ZKLFK ZHUH XVHG GXULQJ FODVV GHOLYHU\ &KDSWHU  FDUULHV D GHWDLOHG DFFRXQW RI WKH





VXUYH\V SURGXFHV LQIRUPDWLRQ WKDW FDQ EH ERWK YDOLG DQG UHOLDEOH +LQWRQ 




$WWLWXGH VXUYH\V KDYH EHHQ H[WHQVLYHO\ XVHG DV D PHWKRG RI TXDOLWDWLYH UHVHDUFK WR
FROOHFW LQIRUPDWLRQ VXFK DV DWWLWXGHV WRZDUGV OHDUQLQJ FRPSRQHQWV WHDFKLQJ





3RSKDP  RIIHUV LQIRUPDWLRQ RQ KRZ WR GHVLJQ DGPLQLVWHU DQG LQWHUSUHW DQ
DWWLWXGHVXUYH\$W\SLFDOPHWKRGIRUWKHGHYHORSPHQWRIVXFKDVXUYH\IROORZV7KH
DIIHFWLYHYDULDEOHWREHDVVHVVHGLV ILUVWGHWHUPLQHG7KHQDVHULHVRIIDYRXUDEOHDQG
XQIDYRXUDEOH VWDWHPHQWV DUH GHYHORSHG UHJDUGLQJ WKH DIIHFWLYH YDULDEOH 6HYHUDO
SHRSOH ZRXOG QHHG WR FODVVLI\ HDFK VWDWHPHQW DV SRVLWLYH RU QHJDWLYH $ GHFLVLRQ
ZRXOG WKHQQHHG WREHPDGHRQ WKHQXPEHURI UHVSRQVHRSWLRQV IRUHDFKVWDWHPHQW
5DQNLQJVFDOHVRIWHQUHIHUUHGWRDV/LNHUWVFDOHVDUHYHU\FRPPRQRQVXUYH\V:KHQ
WKHVWDWHPHQWLVSUHVHQWHGWKHVWXGHQWFDQUHVSRQGRQDVFDOHWKDWLQGLFDWHVKRZPXFK
RU OLWWOH WKH\ DJUHH ZLWK WKH VWDWHPHQW $ VHOI-UHSRUW LQYHQWRU\ LV WKHQ SUHSDUHG
JLYLQJVWXGHQWVGLUHFWLRQVRQKRZWRUHVSRQG7KHVXUYH\VKRXOGWKHQEHDGPLQLVWHUHG
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SRVW-VWXG\ ,Q WKH SUH-VWXG\ VXUYH\ SHUVRQDO GDWD OLNH DJH JHQGHU FROOHJH PDMRU
ODQJXDJH OHDUQLQJ EDFNJURXQG HWF ZRXOG EH FROOHFWHG LQ RUGHU WR LQIRUP WKH
DOORFDWLRQ RI SDUWLFLSDQWV DFURVV H[SHULPHQWDO JURXSV DQG LQ RUGHU WR PDNH
FRUUHODWLRQV EHWZHHQ SDUWLFLSDQW EDFNJURXQGV DQG UHVHDUFK UHVXOWV WR EHWWHU





$WWLWXGHVXUYH\VKDYH OLPLWDWLRQV)RURQH LW LVGLIILFXOW WRFRQILUPWKDWSDUWLFLSDQWV
WRRNWLPHWRXQGHUVWDQGWKHVWDWHPHQWVLQRUGHUWRUHVSRQGFRUUHFWO\RUZKHWKHUWKH\
KDYHEHHQWUXWKIXOLQWKHLUUHVSRQVHV7KLVFRXOGEHDQLVVXHLQFHUWDLQVLWXDWLRQVOLNH
ZKHQ SDUWLFLSDQWV DUH DIUDLG WKHLU UHVSRQVHV ZRXOG QRW EH SROLWH RU ZRXOG KXUW WKH
IHHOLQJV RI ZKRHYHU LV UHYLHZLQJ WKH VXUYH\V 'HDOLQJ KRZHYHU ZLWK PDWXUH
SDUWLFLSDQWVVXFKDVFROOHJHVWXGHQWVZRXOGGLPLQLVKWKHHIIHFWVRIVXFKDOLPLWDWLRQ 
 











$YDOLGDVVHVVPHQWLVRQHZKLFKPHDVXUHVZKDW LW LV LQWHQGHGWRPHDVXUH$ZULWLQJ
DVVHVVPHQW FDQQRW HYDOXDWH ODQJXDJH SURQXQFLDWLRQ VNLOOV IRU H[DPSOH$VVHVVPHQWV
ZHUH FRQGXFWHG IRU 6WXGLHV  DQG  DQG ZHUH GLYLGHG WR WKUHH SDUWV D SDUW IRU
DVVHVVLQJ YRFDEXODU\ UHWHQWLRQ DQRWKHU IRU VHQWHQFH VWUXFWXUH DQG DELOLW\ WR XVH WKH
DFTXLUHG ODQJXDJH VNLOOV DQG WKLUG SDUW ZDV WR DVVHVV SURQXQFLDWLRQ VNLOOV DFTXLUHG
7KHILUVWWZRSDUWVZHUHZULWWHQDQGWKHODVWSDUWZDVRUDO 
 




UHIOHFWLQJRQ WKH VXFFHVVRI WKH OHDUQLQJ LQWHUYHQWLRQV WKURXJK FRUUHVSRQGLQJPHGLD
XVHGE\ WKHVH JURXSV$V IRU WKH FURVV-RYHUPRGHO DVVHVVPHQWVZHUH UHTXLUHGDIWHU
HDFK PHGLXP LQWHUYHQWLRQ WR DVVHVV LQGLYLGXDO PHGLXP OHDUQLQJ RXWFRPHV DQG WR
HOLPLQDWH DQ\ PHGLD OHDUQLQJ LQWHUGHSHQGHQFLHV VR DV WR IDLUO\ DVVHVV WKH OHDUQLQJ
RXWFRPHVRIDFHUWDLQPHGLXPLQLVRODWLRQRIWKHRWKHUPHGLDXVHG 
 
$V JHQHUDO FULWHULD IRU VFRULQJ DQG LQWHUSUHWLQJ DVVHVVPHQWV UHOLDELOLW\ RI VFRULQJ
DVVHVVPHQWV FDQ EH DFKLHYHG ZKHQ WZR LQGHSHQGHQW UHYLHZHUV DUH DEOH WR UDWH WKH
VDPH DVVHVVPHQW DQG DFTXLUH VLPLODU UHVXOWV &RQVLVWHQF\ LQ VFRULQJ DVVHVVPHQWV
FRXOG EH LQVXUHG ZKHQ D JLYHQ UHYLHZHU LV DEOH WR DFTXLUH FRQVLVWHQW VFRUHV DFURVV
WLPH 0RVNDO HW DO  %RWK RI WKHVH FULWHULD KDYH EHHQ PHW IRU WKH ILUVW WZR
VHFWLRQV RI 6WXG\- DVVHVVPHQWV VLQFH VHFWLRQ WKUHH RI WKH DVVHVVPHQW LQYROYLQJ
SURQXQFLDWLRQ ZDV FRQGXFWHG GXULQJ WKH WLPH RI WKH 6WXG\ ZKHQ QR RWKHU $UDELF







XVLQJ LQWHUYLHZV DURXQG WKH WXUQ RI WKH WK FHQWXU\ WR JDWKHU LQIRUPDWLRQ DERXW
JURXSVRU FODVVHVRISHRSOHDQG WKHLUEHOLHIVDQGDWWLWXGHVDERXWDYDULHW\RI LVVXHV
*URXS LQWHUYLHZV EHFDPH SRSXODU DIWHU:RUOG:DU ,, DQG ZHUH FDOOHG IRFXV JURXSV
)UDQNHOHWDO,QFRQGXFWLQJLQWHUYLHZVZLWKLQGLYLGXDOVWKHUHVHDUFKHUPD\
EHDEOHWRREWDLQPRUHGHWDLOHGLQIRUPDWLRQIRUHDFKSDUWLFLSDQWEXWORVHVWKHULFKQHVV






H[SUHVV WKHLU YLHZV DW OHQJWK DQG ZRXOG OHDG WR WKH ULJKW NLQG RI TXHVWLRQV WR DVN
3URELQJSDUWLFLSDQWIHHGEDFNFRXOGDOVREHDFKLHYHGWKURXJKRSHQ-HQGHGTXHVWLRQV 
 
$Q LQWHUYLHZLQJ WHFKQLTXH WKDW IRFXVHV RQ HYHQWV LV FDOOHG WKH FULWLFDO LQFLGHQW
LQWHUYLHZ LQ ZKLFK VXEMHFWV DUH DVNHG WR FRPPHQW RQ VSHFLILF HYHQWV UDWKHU WKDQ
JLYLQJJHQHUDOL]DWLRQV7KLVFRXOGUHYHDOPRUHDERXWEHOLHIVDWWLWXGHVDQGEHKDYLRXU






)RU WKH I-WR-I FODVVHV YLGHRV LQFOXGHG WKH YLHZ RI WKH LQVWUXFWRU DQRWKHU IRU WKH









7KH FULWLFDO LQFLGHQW PHWKRG KDV EHHQ GHVFULEHG LQ D FODVVLF DUWLFOH LQ  E\
)ODQDJDQ)ODQDJDQDQGKDVVLQFHWKHQEHHQH[WHQVLYHO\XVHGDVDTXDOLWDWLYH
UHVHDUFK PHWKRG %XWWHUILHOG HW DO  $ FULWLFDO LQFLGHQW LV ³« D VWRU\ ZLWK D
FOLPD[ GLOHPPD RU LVVXH WR EH DGGUHVVHG EXW QR FOHDU UHVROXWLRQ DQG ZKHQ WKH
LQFLGHQW LV ILQLVKHG EHLQJ WROG WKHUH LV VWLOO D QHHG WR DVFULEH VRPH PHDQLQJ WR WKH
LQFLGHQWEHIRUHLWFDQEHUHVROYHGLQWKHPLQGRIWKHWHOOHU´)LW]JHUDOGS$
FULWLFDO LQFLGHQW FRXOG HLWKHU EH D EUHDNWKURXJK WKH FOLPD[ RU D EUHDNGRZQ WKH
GLOHPPD 
 
%UHDNWKURXJKV DUH REVHUYDEOH FULWLFDO LQFLGHQWV ZKLFK DSSHDU WR EH LQLWLDWLQJ
SURGXFWLYHQHZ IRUPVRI OHDUQLQJRU LPSRUWDQW FRQFHSWXDO FKDQJH 6KDUSOHV 




%UHDNGRZQV DUH REVHUYDEOH LQFLGHQWV ZKHUH D OHDUQHU LV VWUXJJOLQJ ZLWK WKH
WHFKQRORJ\ LV DVNLQJ IRU KHOS RU DSSHDUV WR EH ODERXULQJ XQGHU D FOHDU
PLVXQGHUVWDQGLQJ%UHDNGRZQVFRXOGEH UHODWHG WR D WHFKQLFDO IDLOXUHRU D OHDUQLQJ
DFWLYLW\IDLOXUHOLNHZKHQWKHSDUWLFLSDQWGRHVQRWXQGHUVWDQGWKHWDVNDWKDQGRUWKH\
FRXOGEHDFWLYLW\-UHODWHGVXFKDVODQJXDJHPLVXQGHUVWDQGLQJ,QFLGHQWVPD\HLWKHUEH
SUHGLFWDEOH IRU H[DPSOH ZKHUH WKH LQWHUYHQWLRQ PD\ EH DLPHG DW SURGXFLQJ




7KH FULWLFDO LQFLGHQW DQDO\VLV VWDUWV ZLWK D WKHPDWLF DQDO\VLV GHVFULEHG E\ %R\DW]LV
 $QRWKHU PHWKRG FDOOHG FRQWHQW DQDO\VLV LV FRQVLGHUHG WR EH YHU\ VLPLODU WR
WKHPDWLF DSSURDFKHV ,W LV D PHWKRG WKDW FDQ EH XVHG WR LGHQWLI\ SDWWHUQV DFURVV
TXDOLWDWLYHGDWD&RQWHQWDQDO\VLVSURYLGHVIUHTXHQF\FRXQWVRIFHUWDLQLQFLGHQWVDQG
KHOSV LQ WUDQVIRUPLQJTXDOLWDWLYHGDWD LQWRTXDQWLWDWLYHGDWD 5\DQHW DO7KH
GLIIHUHQFH EHWZHHQ WKHPDWLF DQDO\VLV DQG FRQWHQW DQDO\VLV LV VXEWOH VLQFH WKHPHV
VRPHWLPHVWHQGWREHTXDQWLILHG 
 
7KH WKHPDWLF DQDO\VLV LV GRQH WKURXJK LGHQWLI\LQJ D VHW RI LQFLGHQWV IURP WKH
YLGHRVFUHHQFDSWXUHDUFKLYHVWKHQWUDQVFULSWVRIWKHFULWLFDOLQFLGHQWVGXULQJGLDORJXH
DQG FODVV LQWHUDFWLRQV DUH JHQHUDWHG FRGHG DQG DQDO\]HG WR LQIHU VHTXHQFHV DQG





IRU WKH 9: OHDUQLQJ VSDFH 7KHVH GHVLJQ UHTXLUHPHQWV DUH XVHG WR EXLOG WKH 9:
OHDUQLQJ VSDFH7KH\ DUH ODWHU DQDO\]HG E\ UHVHDUFK WRROV GHVFULEHG HDUOLHU DQG WKH










$WWLWXGH VXUYH\V ZHUH XVHG IRU DOO WKH VWXGLHV LQ WKLV UHVHDUFK SURMHFW 3UH-DWWLWXGH
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VXUYH\ VWDWHPHQWV ZHUH FKRVHQ WR DVVHVV WKH SDUWLFLSDQWV¶ EDFNJURXQG WKHLU DWWLWXGH
DQGH[SRVXUH WR ODQJXDJHV DQGGLIIHUHQWPHGLD IRU OHDUQLQJ ODQJXDJHV3RVW DWWLWXGH
VXUYH\V ZHUH XVHG WR DVVHVV WKH DWWLWXGHV GHYHORSHG DIWHU WKH FODVV LQWHUYHQWLRQV
WRZDUGV ODQJXDJH OHDUQLQJ WKH OHDUQLQJ HQYLURQPHQW DQG WKH PHWKRGV DQG PHGLD





,QGLYLGXDO LQWHUYLHZV ZHUH XVHG LQ DOO WKUHH 6WXGLHV FRQGXFWHG ZLWK SDUWLFLSDQWV DV
SDUWRIWKLVUHVHDUFKSURMHFW,QWHUYLHZVZHUHFRQGXFWHGGXULQJWKHILQDOVHVVLRQZKHQ
OHDUQLQJLQWHUYHQWLRQVZHUHRYHU7KHVHLQWHUYLHZVZHUHLQIRUPDODQGXQ-VWUXFWXUHGLQ




)OH[LELOLW\ LQ IROORZLQJ WKHSDUWLFLSDQW OHDG DQGRSHQ-HQGHGTXHVWLRQVZHUHDSSOLHG
DQGXWLOL]HGGXULQJLQWHUYLHZVFRQGXFWHGDIWHUWKHUHVHDUFKVWXGLHV$VHWRILQWHUYLHZ
TXHVWLRQV ZDV SUHSDUHG IRU HDFK VWXG\ EXW ZDV ORRVHO\ IROORZHG $V VWXGHQWV
DQVZHUHGWKHLUUHVSRQVHVWRRNWKHGLVFXVVLRQVLQGLIIHUHQWGLUHFWLRQVH[WUDFWLQJPRUH
NQRZOHGJH IURP WKHLU H[SHULHQFHV DQG DOORZLQJ WKHLU LGHDV WR IORZ GXULQJ WKH
GLVFXVVLRQV 2SHQ-HQGHG TXHVWLRQV ZHUH XWLOL]HG WR JLYH SDUWLFLSDQWV WKH FKDQFH WR





QRW YLGHR UHFRUGHG 7KH PHWKRG ZDV DSSOLHG WR 6WXG\- DQG 6WXG\- ZKHUH 9:
FODVVHV ZHUH UHFRUGHG DQG UHYLHZHG 'XULQJ WKH UHYLHZ D VHW RI LQFLGHQWV ZHUH
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GRFXPHQWHG ZLWK RQH ILOH SHU LQFLGHQW 6HH $SSHQGL[  $IWHU WUDQVFULSWV RI
GLIIHUHQW LQFLGHQWV LQ D FHUWDLQ UHFRUGHG LQWHUYHQWLRQ ZHUH ORJJHG DQG GRFXPHQWHG
WKH\ZHUHDQDO\VHGXVLQJWKHPDWLFDQDO\VLV%R\DWL]LV7KHLQFLGHQWVZHUHILUVW
FDWHJRUL]HG DFFRUGLQJ WR WKH QDWXUH RI WKH LQFLGHQW HLWKHU DV D EUHDNGRZQ RU D
EUHDNWKURXJK(DFKLQFLGHQWXQGHUHDFKFDWHJRU\ZDVWKHQOLVWHGXQGHUDFHUWDLQW\SH




IROORZLQJDFWLYLW\ ,QFLGHQW WUDQVFULSWVZHUH WKHQDQDO\]HG WRH[DPLQHZKHWKHU WKHUH
DUHFRPPRQDOLWLHVEHWZHHQ WKHPWKDW IRUPDQREYLRXVUHFXUULQJSDWWHUQ3DWWHUQVRI




7KHDQDO\VLV OHG WRDFRQFOXVLRQDV WR WKHQDWXUHRIDIIRUGDQFHVRI WKH9:PHGLXP







 )ROORZLQJ LV D WDEOH WKDW LOOXVWUDWHV GDWD FROOHFWLRQ DFURVV WKH ZKROH VWXG\
QXPEHURILQWHUYLHZVSDUWLFLSDQWV 
 
'DWD6WXG\ 3LORW6WXG\ 6WXG\ 6WXG\ &RPPHQWV 
1XPEHU RI
3DUWLFLSDQWV $W
WKH 6WDUW RI WKH
6WXG\ 




WKH  (QG RI WKH
6WXG\ 








































:KDW RQH PHWKRG IDLOV WR FDSWXUH DQRWKHU PHWKRG FDSWXUHV :KDW ZDV KLGGHQ
WKURXJKRXWXVLQJRQHFODVV-GHOLYHU\PHWKRGZDVH[SRVHGZKLOHXVLQJDQRWKHUFODVV-
GHOLYHU\ PHWKRG IRU H[DPSOH :KDW RQH WRRO VXFK DV VXUYH\V IDLOHG WR FDSWXUH LV
FOHDUO\VKRZQWKURXJKRWKHUUHVHDUFKWRROVVXFKDVLQIRUPDOLQWHUYLHZVDQGZKDWERWK
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KHQFHDEHWWHU LQWHUSUHWDWLRQRI UHVXOWV7KHUHDUH VHYHUDO W\SHVRI WULDQJXODWLRQ7KH
W\SHXVHGLQWKLVUHVHDUFKSURMHFWLVFDOOHGPHWKRGRORJLFDOWULDQJXODWLRQWKDWLQYROYHV
HPSOR\LQJ VHYHUDO PHWKRGV WR JDWKHU GDWD VXFK DV LQWHUYLHZV REVHUYDWLRQV
TXHVWLRQQDLUHVDQGGRFXPHQWV 
 









%RJGDQ HW DO  DGGV WKDW WKH FRPELQDWLRQ RI PXOWLSOH REVHUYHUV PHWKRGV





VWDUWHG ZLWK D EURDG LQWURGXFWLRQ WR WKH QHHG IRU ERWK TXDOLWDWLYH DQG TXDQWLWDWLYH
UHVHDUFKPHWKRGVRXWOLQLQJWKHLVVXHVWRFRQVLGHULQHLWKHUDSSURDFK'HVLJQUHVHDUFK
ZDVGHVFULEHGDVZHOOVXLWHGIRUWKHQDWXUHRIWKHUHVHDUFKEHLQJFRQGXFWHGGXHWRLWV
LWHUDWLYH QDWXUH WKURXJK PRGLILFDWLRQV WR VXEVHTXHQW VWXGLHV DQG LWV IOH[LELOLW\ LQ




7KH FRPSDUDWLYH PHWKRG ZDV WKHQ LQWURGXFHG DV D YDOLG UHVHDUFK PHWKRG WKDW KDV
EHHQ XVHG IRU GHFDGHV$ GLVFXVVLRQ RI WKH YDULRXV SRVLWLRQV RQ PHGLD FRPSDULVRQ
VWXGLHVZDV WKHQSUHVHQWHG IROORZHGE\ WKH UHVHDUFKHU¶V FULWLFDO VWDQFH LQ IDYRXURI
VXFKVWXGLHV,VVXHVRIVDPSOLQJDQGYDOLGLW\ZHUHWKHQSUHVHQWHGIROORZHGE\HWKLFV
DQGLQIRUPHGFRQVHQWUHTXLUHPHQWVIRUUXQQLQJDUHVHDUFKSURMHFW7KHGLIIHUHQWFODVV
GHOLYHU\ PHWKRGV ZHUH WKHQ RXWOLQHG ZLWK ERWK WKHLU DGYDQWDJHV DQG GLVDGYDQWDJHV









7KH FKDSWHU FRQFOXGHG ZLWK LQWURGXFLQJ WKH FRQFHSW RI WULDQJXODWLRQ ZKLFK FURVV-
FKHFNV DQG FRPSOHPHQWV GLIIHUHQW FRPSRQHQWV RI WKH UHVHDUFK GDWD FROOHFWHG DQG
PDNHV LW IDLUO\ VWUDLJKWIRUZDUG WR FRQFOXGH WKDW WKH DSSURDFK XVHG LV YDOLG DQG

















7RZDUGV DFKLHYLQJ D EHWWHU XQGHUVWDQGLQJ RI WKH G\QDPLFV RI ODQJXDJH OHDUQLQJ LQ
9LUWXDO:RUOGVVHYHUDOSUHOLPLQDU\VWHSVZHUHQHFHVVDU\$OWKRXJKE\WKH\HDU
WKLV UHVHDUFKHU KDG RYHU D GHFDGH RI WHDFKLQJ H[SHULHQFH KH KDGQRSULRU ODQJXDJH
WHDFKLQJ H[SHULHQFH 0RUHRYHU GHOLYHULQJ FODVVHV WR D IRUHLJQ DXGLHQFH ZDV OLNH
VDLOLQJLQWRXQFKDUWHGZDWHUV 
 
6HYHUDO LVVXHV QHHGHG H[SORUDWLRQ OLNH WKH RSSRUWXQLWLHV DQG UHVWULFWLRQV SRVHG E\
WHFKQRORJ\ DQG WKH RSHQQHVV RI 8.-EDVHG VWXGHQWV WR VLW IRU D FURVV-QDWLRQDO
ODQJXDJHFODVVDQGWKHLUDWWLWXGHVWRWKHVXEMHFWLWVGHOLYHU\PHWKRGVDQGWKHPHGLD
XVHG$ VWXG\ ZDV WKXV QHHGHG WR VKHG OLJKW RQ WKHVH LVVXHV VHWWLQJ WKH VWDJH IRU D






VWXGHQWV WR VLW IRU $UDELF /DQJXDJH FODVVHV %HWZHHQ 0DUFK DQG -XQH  VL[
FODVVHV ZHUH GHOLYHUHG IURP WKH 8QLYHUVLW\ RI %DODPDQG LQ 1RUWK /HEDQRQ YLD
YLGHRFRQIHUHQFLQJ 6WXGHQW SUH- DQG SRVW-DWWLWXGH VXUYH\V ZHUH FRQGXFWHG LQIRUPDO
GLVFXVVLRQVZHUHKHOGDQGUHIOHFWLRQVZHUHPDGHEDVHGRQWKHRYHUDOOH[SHULHQFH 
2QO\WHQRXWRIWKHSDUWLFLSDQWVRULJLQDOO\UHFUXLWHGDWWHQGHGWKUHHRUPRUHRIWKH
VL[ VHVVLRQV GHOLYHUHG GXULQJ WKH 3LORW 6WXG\ +RZHYHU YDOXDEOH ODQJXDJH WHDFKLQJ
 73 
H[SHULHQFH ZDV EXLOW E\ WKH UHVHDUFKHU DQG LPSRUWDQW LQIRUPDWLRQ ZDV FROOHFWHG RQ









o 7R LQYHVWLJDWH ZLOOLQJQHVV RI 8.-EDVHG VWXGHQWV WR SDUWLFLSDWH LQ FURVV-
QDWLRQDOODQJXDJHOHDUQLQJDFWLYLWLHVDQGGRFXPHQWLQJWKHLUDWWLWXGHV 
o 7REXLOGWKHUHVHDUFKHU¶VODQJXDJHWHDFKLQJH[SHULHQFH 
o 7R H[SORUH WKH PHGLXP RI YLGHRFRQIHUHQFLQJ DQG GHYHORS D IHHO IRU WKH
RSSRUWXQLWLHV LWRIIHUVDVDFODVVGHOLYHU\PHGLXP IRUVWXGHQWV WRXQGHUVWDQG
DQGXVHWKHVSRNHQODQJXDJHWKURXJKHQJDJLQJVWXGHQWVZLWKWKHWHDFKHU 

















7KH PDLQ 3K' SURMHFW 6XSHUYLVRU 3URIHVVRU 0LNH 6KDUSOHV PDGH FRQWDFW ZLWK WKH
+HDG RI WKH 6FKRRO RI 3ROLWLFV DW WKH 8QLYHUVLW\ RI 1RWWLQJKDP WR DGYHUWLVH D




2QH VWXGHQWZDV VWXG\LQJDW %6F OHYHO  VWXGHQWVZHUHSRVW-JUDGXDWH VWXG\LQJDW
06F OHYHO DQG RQH VWXGHQW ZDV D 3K' KROGHU 0RVW RI WKHP ZHUH FORVH LQ DJH
EHWZHHQ  DQG  \HDUV ROG 7KHUH ZHUH  PDOH SDUWLFLSDQWV DQG  IHPDOH












$VSRVWJUDGXDWHV DW WKH 8QLYHUVLW\RI1RWWLQJKDP LWZDV DVVXPHG WKDW WKH VWXGHQWV






6L[ FODVVHV ZHUH FRQGXFWHG EHWZHHQ 0DUFK DQG -XQH 7KH RQH-KRXU ODQJXDJH
FODVVHV FRYHUHGRQO\ VSRNHQ ODQJXDJH DVZULWLQJ LQ WKH$UDELF ODQJXDJH UHTXLUHGD
ORQJWLPHWROHDUQDQGZDVRXWVLGHWKHWLPHVFRSHRIWKH3LORW6WXG\DQGWKHUHVHDUFK
SURMHFW LQJHQHUDO3LORW6WXG\FODVVHVFRXOGRQO\FRYHU WKHVSRNHQ ODQJXDJHEDVLFV
DQGHYHQZLWK WKHEDVLFVRQHKDG WREHVHOHFWLYH ,QGHYHORSLQJ WKH OHVVRQSODQV D
IHZ ERRNOHWV WKDW WHDFK /HEDQHVH $UDELF ZHUH H[DPLQHG DOO RI ZKLFK ZHUH
FRPSUHKHQVLYH LQ WKHLU DSSURDFK WR ODQJXDJH WHDFKLQJ ,QWHUQHW UHVHDUFK ZDV WKHQ
FRQGXFWHGWRILQGVXLWDEOHFRQWHQWIRUWKH/HEDQHVH$UDELF/DQJXDJHFODVVHV2QFHD
ZHEVLWH ZDV FKRVHQ DQG UHWULHYHG LQ  KWWSZHOFRPHWROHEDQHVH WKH OHVVRQ
PDWHULDOZDVGHYHORSHGDURXQGWKHWKHPHVIRXQGDQGRWKHUWKHPHVZHUHODWHUDGGHG 
 
7KH OHVVRQV DLPHG DW GHOLYHULQJ EDVLF NQRZOHGJH DQG VNLOOV LQ XWLOL]LQJ WKH$UDELF
ODQJXDJHDVVSRNHQLQ/HEDQRQ$QRYHUYLHZRI$UDELFODQJXDJHVSRNHQGLDOHFWVDQG
SRSXODWLRQ GLVWULEXWLRQ ZHUH GHOLYHUHG DQG EDVLF JUHHWLQJV DQG LQWURGXFWLRQV ZHUH
GHOLYHUHG GXULQJ WKH ILUVW OHVVRQ &ODVVHV WKHQ FRYHUHG EDVLF ODQJXDJH NQRZOHGJH
VXFK DV QXPEHUV GD\V RI WKH ZHHN DQG PRQWKV RI WKH \HDU DQG DOVR SUDFWLFDO
VFHQDULRV OLNH LQWURGXFLQJ RQHVHOI DW WKH DLUSRUW JHWWLQJ WR PHHW VRPHRQH
FRPPXQLFDWLQJ ZLWK D WD[L GULYHU D KRWHO UHFHSWLRQLVW D UHVWDXUDQW ZDLWHU DQG D
/HEDQHVHKRVW$VDPSOHOHVVRQSODQLVLQFOXGHGDVDSSHQGL[ 
 
%DVLF JUDPPDWLFDO FRQFHSWV ZHUH FRYHUHG DV ZHOO DV EDVLF $UDELF ODQJXDJH
SDUDPHWHUVLQFOXGLQJYRZHOVDQGFRQVRQDQWV6WXGHQWVZHUHWDXJKWKRZWRSURQRXQFH
/HEDQHVHZRUGV DQG VHQWHQFHV DQG XVH WKHP LQ D GLDORJXH$ VDPSOH FODVVKDQGRXW
WLWOHGµ/HEDQHVH$UDELF/DQJXDJH/HVVRQ¶LVLQFOXGHG$SSHQGL[ 
 
$IWHU LQWURGXFLQJ WKH OHVVRQ WKH LQVWUXFWRU UHDG WKHDFWLYLW\DWKDQGVORZO\ WRDOORZ
VWXGHQWV WR OLVWHQ WRSURQXQFLDWLRQDQG WR OHDUQYRFDEXODU\7KH LQVWUXFWRU WKHQJDYH






,Q ODWHU OHVVRQV DFWLYLWLHV LQFOXGHG FRQVWUXFWLQJ $UDELF VHQWHQFHV XVLQJ VHQWHQFH









$V WKH UHVHDUFKHU LV DOVR DQ DFDGHPLF ZLWK WKH 8QLYHUVLW\ RI %DODPDQG D OHDGLQJ
8QLYHUVLW\ LQKLV KRPH FRXQWU\ /HEDQRQ WKH3LORW6WXG\FODVVHVZHUHRIIHUHG IURP
/HEDQRQWR8QLYHUVLW\RI1RWWLQJKDPVWXGHQWVWKURXJK9LGHRFRQIHUHQFLQJ9&7KH
LQVWUXFWRU ZDV EDVHG DW WKH 8QLYHUVLW\ RI %DODPDQG LQ 1RUWK /HEDQRQ DQG WKH
VWXGHQWVDWWKH/HDUQLQJ6FLHQFHV5HVHDUFK,QVWLWXWHDWWKH8QLYHUVLW\RI1RWWLQJKDP











WKH FODVVHV VWDUWHG DQG ZRUN ZDV GRQH WR UHVROYH SUREOHPV ZLWK 8QLYHUVLW\ RI
%DODPDQG,QWHUQHWOLQNVDQGLVVXHVZLWKWKHVRIWZDUHFRGHFXVHGZKLFKZDVDIIHFWLQJ
WKH TXDOLW\ RI WKH9LGHR FRQIHUHQFHV EHWZHHQ %DODPDQG /HEDQRQ DQG 1RWWLQJKDP
8. 9LGHRFRQIHUHQFLQJ 9& ZDV VXLWDEOH DV D FODVV GHOLYHU\ PHGLXP EHFDXVH LW




7KH UHVHDUFKHU KDG WDNHQ D 0DUNHWLQJ FODVV LQ  ZLWK VDWHOOLWH YLGHR OLQNV
FRQQHFWLQJ WKUHH UHPRWH VLWHV WR WKH PDLQ VLWH ZKHUH WKH LQVWUXFWRU ZDV GHOLYHULQJ
OHFWXUHVDQGUHVSRQGLQJ WRVWXGHQWTXHVWLRQV$OVRSUHYLRXVFRQIHUHQFHVDQGFODVVHV
ZHUH FRQGXFWHG EHWZHHQ 8QLYHUVLW\ RI %DODPDQG FDPSXVHV LQ /HEDQRQ ZLWK
DFFHSWDEOHUHVXOWV9&FODVVHVFDQEHFRQGXFWHGIURPDFODVVURRPRUOHFWXUHKDOOZLWK
ZKLFK WKH WHDFKHU LV IDPLOLDU HQDEOLQJ KLPKHU WR XVH IDPLOLDU UHVRXUFHV DQG















LQ WKH FRQWURO URRP DQG ZDV ODWHU PRYHG WR WKH EDFN-FRUQHU RI WKH FODVVURRP IRU
SUDFWLFDOLW\7KH URRP ZDV ILWWHG ZLWK WZRRPQL-GLUHFWLRQDOPLFURSKRQHV ZLWK ODUJH
H[WHQVLRQFDEOHVWREHSODFHGZKHUHYHUQHHGHGDURXQGWKHURRP 
 
 )LJXUH 5RRP/D\RXWDWWKH82%'LVWDQFH/HDUQLQJ&HQWUH 
 
7KH VWXGHQWV ZHUH EDVHG DW WKH /65, )OH[LEOH /HDUQLQJ 5RRP VHH ILJXUHV  DQG
DP[PIDFLOLW\HTXLSSHGZLWKWZRLQWHUDFWLYHZKLWHERDUGVZLWKEDFN-VFUHHQ









6RPHRI WKH9& FODVVHVZHUHKHOG DW WKH 8VDELOLW\ ODE7KH VWXGHQWV VLW DURXQG WKH
WDEOHORRNLQJDWWKHFDPHUDEHWZHHQWKHWZRVFUHHQVLQWKHPLGGOHDQGWKHLQVWUXFWRU
YLGHR ZRXOG EH GLVSOD\HG RQ WKH ODUJH VFUHHQ DW WKH FHQWUH RI WKH URRP VHH ILJXUH
 
 













YLGHR IHHG SURMHFWLRQ 9LGHR FDUULHV OLWWOH LQIRUPDWLRQ DERXW WKH WKUHH-GLPHQVLRQDO
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VWUXFWXUH RI UHPRWH VLWHV OLPLWLQJ H[SORUDWLRQ LQVSHFWLRQ DQG SHULSKHUDO DZDUHQHVV
*DYHU 
 
7KH GHWHUPLQDWLRQ RI ZKHUH VRXQG RULJLQDWHG LV DOVR UHVWULFWHG IRU UHPRWH XVHUV ,Q
SK\VLFDOVHWWLQJVVRXQGUHDFKHVXV IURPHYHU\GLUHFWLRQDQGXVLQJRXU WZRHDUVZH
FDQORFDWHVRXQGVRXUFHVHDVLO\,QD9&HQYLURQPHQWKRZHYHUDVLQJOHPLFURSKRQHLV
XVHG WR FDSWXUH UHPRWH VRXQGV DW DQ\ SRLQW LQ WLPH DQG WR DGG WR WKH SUREOHP
PLFURSKRQH ORFDWLRQV DUH QRW NQRZQ E\ UHPRWH SDUWLFLSDQWV 7KLV OLPLWV WKH DXGLR
ORFDOL]DWLRQDZDUHQHVVRIWKH9&SDUWLFLSDQWDQGKLQGHUVWKHDELOLW\RIWKHOLVWHQHUWR
GLVFULPLQDWH EHWZHHQ D GHVLUHG FRQYHUVDWLRQ DQG H[WHUQDO QRLVH DV DOO WKH DXGLR LV
PL[HG XQWR D VLQJOH VWUHDP :KHQ ZH WDON WR VRPHRQH LQ D FURZG ZH IRFXV RQ D
VLQJOHDXGLRVWUHDPDQGUHMHFWRWKHUDXGLRLQSXWVDURXQGXV,QD9&HQYLURQPHQWWKLV




RQ ERWK VLGHV RI WKH OLQN 6WXGHQW UHFUXLWPHQW SULQWLQJ KDQGRXWV SDVVLQJ DQG
FROOHFWLQJ FRQVHQW IRUPV DWWLWXGH VXUYH\V DQG FODVV KDQGRXWV DUH H[DPSOHV RI




DQG VXIIHUHG VHYHUDO SUREOHPV OLNH YLGHR IUHH]LQJ HYHQ GLVFRQQHFWLRQV +RZHYHU







KRPH FRXQWU\ /HEDQRQ 6WXGHQW DWWLWXGHV ZHUH HYDOXDWHG WKURXJK SUH- DQG SRVW-
DVVHVVPHQW VXUYH\V WR PHDVXUH OHDUQHU H[SHFWDWLRQV DQG UHIOHFWLRQV RQ WKH FRXUVH
&ODVV QRWHV &ODVV  QRWHV - $SSHQGL[  GRFXPHQWHG DIWHU HDFK VHVVLRQ E\ WKH
UHVHDUFKHU LQFOXGHG VHVVLRQ PLQXWHV DQG WKH LQFLGHQWV REVHUYHG ZKLFK ZHUH
FDWHJRUL]HG DV HLWKHU EUHDNGRZQV LQ WKH ODQJXDJH OHDUQLQJ SURFHVV RU LQ OHDUQHU
PRWLYDWLRQ DQG LQWHUHVW RU EUHDNWKURXJKV ZKLFK WKH PHGLXP IDFLOLWDWHG GXULQJ WKH
OHDUQLQJSURFHVV6HFWLRQFRYHUVWKHLVVXHVIDFHGLQGHWDLO 
 
,QIRUPDO JURXS GLVFXVVLRQV ZHUH FRQGXFWHG DW WKH HQG RI VSHFLILF FODVVHV ZLWK DOO
DWWHQGLQJ VWXGHQWV WR JHW VWXGHQW IHHGEDFN RQ WKH OHDUQLQJ SURFHVV VR DV WR IXUWKHU
GULYH WKH 3LORW 6WXG\ WRZDUGV D VXFFHVVIXO FRPSOHWLRQ 7KH PDLQ 3K' 6XSHUYLVRU
3URIHVVRU 0LNH 6KDUSOHV KHOG DQ LQIRUPDO GLVFXVVLRQ ZLWK VWXGHQWV DIWHU WKH ILUVW
VHVVLRQ7KHUHVHDUFKHUFRQGXFWHGVLPLODUGLVFXVVLRQVZLWKVWXGHQWVDWWKHHQGRIWKH








)LJXUH 7KH 8VDELOLW\ ODE ZKHUH VRPH RI WKH 9& FODVVHV KDYH



















DQG LQIRUPHG WKH VWXGHQWV RI WKHLU ULJKWV DV SDUWLFLSDQWV LQ D UHVHDUFK SURMHFW 7KH
VXUYH\ FRQWDLQHG  TXHVWLRQV LQ WKUHH SDUWV VWXGHQW SHUVRQDO LQIRUPDWLRQ VWXGHQW
DWWLWXGHVWRZDUGVODQJXDJHHGXFDWLRQDQGVWXGHQWDWWLWXGHVWRZDUGVHGXFDWLRQPHGLD









6WXGHQWVZHUH DOVRJLYHQD VSDFH IRURSHQ FRPPHQWRQHDFK VWDWHPHQW7KH VXUYH\
ZDV FRPSOHWHG E\ DOO VWXGHQWV GXULQJ WKH ILUVW FODVV VHVVLRQ 7KH SUH-VWXG\ DWWLWXGH












ILUVW ODQJXDJH DQG WKUHH KDG )UHQFK RQH 5XVVLDQ RQH 8]EHN RQH 7XUNLVK RQH
9LHWQDPHVH DQG RQH ,QGRQHVLDQ 6HYHQ RI WKH WZHOYH QDWLYH (QJOLVK VSHDNHUV
UHSRUWHG QR OHQJWK\ H[SRVXUH WR DQ\ RWKHU ODQJXDJH 5HJDUGLQJ WKH TXHVWLRQ RQ WKH
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$UDELF ODQJXDJH EDFNJURXQG  6WXGHQWV KDG QR SULRU H[SRVXUH WR WKH $UDELF
ODQJXDJHZKLOHWKUHHRIWKHPNQHZRQO\DIHZZRUGVDQGSKUDVHVSRVVLEO\EHFDXVH






7KH VWDWHPHQWV LQ WKLV VHFWLRQ KDYH WR GR ZLWK SDUWLFLSDQW RSLQLRQV DERXW ODQJXDJH
OHDUQLQJDQGLWVLPSRUWDQFH7RZKDWH[WHQWGR\RXDJUHHRUGLVDJUHHZLWKHDFKRIWKH

















 /HDUQLQJ D IRUHLJQ
ODQJXDJH VKRXOG EH D
FROOHJHUHTXLUHPHQW 
 












      
 /HDUQLQJ DQRWKHU
ODQJXDJHLVWRRKDUG 




ODQJXDJH ZRXOG KHOS P\
(QJOLVK 
      
 $ VHFRQG ODQJXDJH LV
SDUW RI DQ HGXFDWHG
SHUVRQ¶VPDNH-XS 
      
 $QRWKHU ODQJXDJH FDQ
KHOSPHWKLQNDQGDQDO\]H
EHWWHU 








ODQJXDJH ZLOO KHOS PH
XQGHUVWDQG LWV FXOWXUH
EHWWHU 
      
 , QHHG WR OHDUQ D
IRUHLJQ ODQJXDJH WR
HQKDQFH P\ SURVSHFWV IRU
DIXWXUHFDUHHU 
      
 , GR QRW OLNH WR WUDYHO
DEURDGDQGKHQFH,GRQRW
QHHGDQRWKHUODQJXDJH 
      
 $Q\ EXVLQHVV WRGD\
KDV WR WKLQN JOREDOO\
KHQFH D VHFRQG ODQJXDJH
LVQHFHVVDU\ 
      
 $QRWKHU ODQJXDJH
ZRXOG DOORZ PH WR PHHW
PRUHJLUOVJX\V 





 , RQO\ QHHG WR OHDUQ D
IHZ EDVLF ZRUGV DQG
SKUDVHV RI DQRWKHU
ODQJXDJH 
      
 2YHUDOO , WKLQN LW LV
YHU\ LPSRUWDQW WR VSHDN
DQRWKHUODQJXDJH 





EH D FROOHJH UHTXLUHPHQW WKUHH ZHUH QHXWUDO DQG IRXU GLVDJUHHG $OO VWXGHQWV






RI WKH VWXGHQWV ZHUH QRW WRR FKDOOHQJHG E\ OHDUQLQJ D QHZ ODQJXDJH7KLV UHVSRQVH
FRXOGEHDWWULEXWHGWRWKHJURXS¶VKLJKHGXFDWLRQDOOHYHODQGWKHLUGLYHUVHLQWHUQDWLRQDO
DQG FXOWXUDO EDFNJURXQGV 6HYHQ VWXGHQWV DJUHHG HLJKW ZHUH QHXWUDO DQG QLQH
GLVDJUHHGZLWKWKHVWDWHPHQWWKDWOHDUQLQJDQRWKHUODQJXDJHZRXOGKHOSWKHLU(QJOLVK
7KHUHOHYDQFHZDVQRWREYLRXVWRVWXGHQWV6HYHQWHHQRXWRIVWXGHQWVDJUHHGRQWKH
LPSRUWDQFH RI OHDUQLQJ D QHZ ODQJXDJH LQ D SHUVRQ¶V HGXFDWLRQ EXLOG-XS ILYH ZHUH
QHXWUDODQGWZRGLVDJUHHG 
 
0RVW VWXGHQWV  DJUHHG RQ VWDWHPHQW  ZKLFK VD\V WKDW ODQJXDJH OHDUQLQJ LV
EUDLQVWLPXODWLQJDQGKHOSVWKHPWKLQNDQGDQDO\]HLQDEHWWHUZD\)RXUZHUHQHXWUDO




7KH VWXGHQWV XQDQLPRXVO\ DJUHHG WKDW OHDUQLQJ D QHZ ODQJXDJH KHOSV EHWWHU
XQGHUVWDQGWKHFXOWXUHZKHUHLWLVVSRNHQ7ZHQW\WZRRXWRIVWXGHQWVKDGDVSHFLDO
LQWHUHVWLQOHDUQLQJDIRUHLJQODQJXDJHDVDPHDQVWRDGYDQFHWKHLUFDUHHUVLQWKHDUHD
RI LQWHUQDWLRQDO UHODWLRQV DQG RWKHU EUDQFKHV RI SROLWLFV ZKLOH WZR ZHUH QHXWUDO ,Q
UHVSRQVHWRWKHQH[WVWDWHPHQWDOOVWXGHQWVEHOLHYHGWKH\QHHGHGDQRWKHUODQJXDJHDV












WKDW WKH\ RQO\ QHHGHG WR OHDUQ D IHZ EDVLF ZRUGV DQG SKUDVHV RI DQRWKHU ODQJXDJH
0RVWRIWKHVWXGHQWVEHOLHYHGLQWKHLPSRUWDQFHRIPDVWHULQJDODQJXDJHDQGVHHPHG
WR ZDQW PRUH WKDQ JHWWLQJ WKHLU ZD\ DURXQG XVLQJ D IRUHLJQ ODQJXDJH 7ZHQW\ WZR
VWXGHQWVDJUHHGRUVWURQJO\DJUHHGDQGWZRZHUHQHXWUDOWRWKHLPSRUWDQFHRIVSHDNLQJ
























      
 ,W ZLOO EH





















      






      
 , KDYH XVHG
FRPSXWHU WHFKQRORJ\
WR OHDUQ D QHZ
ODQJXDJHLQWKHSDVW 
      
 , DP H[FLWHG DERXW
WKH WHFKQRORJ\-EDVHG
$UDELFOHDUQLQJFODVV 
      




      
7DEOH 3UH-3LORW6WXG\$WWLWXGH6XUYH\±6HFWLRQ,,, 
 
$OPRVW DOO VWXGHQWV  KDYH QRW WDNHQ FODVVHV WKURXJK ODUJH-VFUHHQ
YLGHRFRQIHUHQFLQJ EHIRUH EXW WHQ RXW RI  KDYH KDG SUHYLRXV H[SHULHQFH ZLWK
GHVNWRS YLGHRFRQIHUHQFLQJ 7KLV ZRXOG FHUWDLQO\ KHOS WKHVH WHQ FRSH ZLWK WKH 9&
FODVVDVWKH\DUHIDPLOLDUZLWKWKHTXDOLW\RIVHUYLFHDQGGHOD\LVVXHVDVVRFLDWHG7KH









HIIHFWLYH WRROV IRU OHDUQLQJ D QHZ ODQJXDJH VLQFH WKH WUDGLWLRQDO FODVVURRP ZDV QRW
HIIHFWLYH7KHJURXSZKRDJUHHGZDVRSHQ WRQHZ PHGLDRI ODQJXDJH OHDUQLQJ7KH
JURXSZKRGLVDJUHHGZDVFRPPLWWHG WR WKH WUDGLWLRQDOFODVVURRP7KHQHXWUDOJURXS
SUHIHUUHG WR ZDLW DQG VHH 7HQ VWXGHQWV LQGLFDWHG WKDW WKH\ KDYH XVHG FRPSXWHU
WHFKQRORJ\WROHDUQDQHZODQJXDJHLQWKHSDVWRQHZDVQHXWUDODQGKDYHQRWXVHG
WHFKQRORJ\ IRU ODQJXDJH OHDUQLQJ EHIRUH 7KH VWXGHQW VSOLW-XS SURFHVV LQWR WZR RU




7ZHQW\ WKUHH VWXGHQWV LQGLFDWHG WKDW WKH\ ZHUH H[FLWHG DERXW WKH WHFKQRORJ\-EDVHG
$UDELF OHDUQLQJ FODVV 7KH PDMRULW\ RI WKH VWXGHQWV ZHUH HQWKXVLDVWLF WR VLW IRU WKH
FRXUVH7KHSRVLWLYHFODVVDWWLWXGHLVHODERUDWHGRQXQGHUWKHµ&XOWXUDO,VVXHV¶VHFWLRQ
ODWHU+DOIWKHFODVVLQGLFDWHGWKDWWKH\ZHUHFRQILGHQWRIWKHLUDELOLW\WROHDUQ




7KH VWXGHQW EDFNJURXQG LV FRQVLGHUHG VXLWDEOH IRU WKH UHVHDUFK7KH\ DUH VLPLODU LQ
DJHDQGKDYHDQHDU-HYHQJHQGHUGLVWULEXWLRQWKH\DUHDWDVLPLODUHGXFDWLRQDOOHYHO




7KH\ KDYH WDNHQ QR FODVVHV EHIRUH WKURXJK ODUJH-VFUHHQ 9& DQG VRPH KDYH
H[SHULHQFHGGHVNWRS9&EXWDOPRVWDOODUHRSHQWRQHZWHFKQRORJLHVIRUOHDUQLQJ$OO









7URXEOHVKRRWLQJ DQG RSWLPL]DWLRQ ZRUN ZDV SHUIRUPHG LPPHGLDWHO\ DIWHU WKH FODVV
VWDUWHG 6HYHUDO SUREOHPV ZHUH HYLGHQW DQG UHVROYHG ZLWK WKH PHDQV DYDLODEOH
+RZHYHU VHYHUDO W\SHV RI FKDOOHQJHV DQG LVVXHV ZHUH IDFHG RU DQWLFLSDWHG 7KHVH
FKDOOHQJHVDQG LVVXHVZHUHGRFXPHQWHG LQ WKHFRXUVHRI WKH3LORW6WXG\7KH\ZHUH










7KH /HEDQHVH VXIIHU IURP ,QWHUQHW OLQN µVWDUYDWLRQ¶ 6LQFH WKH ,QWHUQHW LV WKH PDLQ






%\D ODUJHZHVWHUQ8QLYHUVLW\RIDURXQGVWXGHQWV ZDV OLNHO\ WRXWLOL]H
RYHU0ESVRI,QWHUQHWEDQGZLGWKZKLOHWKH8QLYHUVLW\RI%DODPDQGLQ/HEDQRQ
RIDURXQGVWXGHQWVRIDODUJHZHVWHUQ8QLYHUVLW\GLGQRWHYHQKDYHRI
WKDW EDQGZLGWK 0RUHRYHU WKH /HEDQHVH *RYHUQPHQW FRXOG DW DQ\WLPH VKDSH DQG
VXSSUHVV ,QWHUQHW YRLFH DQG YLGHR WUDIILF VLQFH LW ZDV QRW DOORZHG LQ /HEDQRQ 2QH





:LWKQRPDMRU ,QWHUQHW H[FKDQJHV LQ /HEDQRQRU WKH0LGGOH (DVW DUHD WKH ,QWHUQHW
OLQNTXDOLW\VXIIHUVDQGWKLVLVGXHSDUWLDOO\WRWKHVPDOOOLQNEDQGZLGWKDQGSDUWLDOO\
WR WKH VRPHZKDW ODUJH GHOD\V VXIIHUHG LQ UHDFKLQJ WKH ,QWHUQHW µFRUH¶ FDXVLQJ




$QRWKHU UHDVRQ IRU WKH OLQN TXDOLW\ GHJUDGDWLRQ LV WKH /HEDQHVH ,QWHUQHW 6HUYLFH
3URYLGHUV¶,63VODFNRIDFFHVVWRH[WHUQDOOLQNURXWHUVZKLFKDUHFHQWUDOO\PDQDJHG
E\ D FRPSDQ\ FRQWUDFWHGE\ WKH JRYHUQPHQW:HKDG WR WHVW WKH ,QWHUQHW OLQNVRI
,63VEHIRUHILQGLQJDVXLWDEOH OLQNTXDOLW\ZLWKDQ ,63ZKRZDVDEOH WRPDQDJH WKH
4XDOLW\RI6HUYLFH 4R6RI LWV LQWHUQDWLRQDO OLQNV4R6 LVPDLQO\XVHG WRPLQLPL]H
OLQNGHOD\V 
 
'HJUDGDWLRQ LQTXDOLW\RI VHUYLFHZDVZLWQHVVHGE\VWXGHQWV WDNLQJ WKH$UDELFFODVV
XVLQJ 9LGHR &RQIHUHQFLQJ +LJK LPDJH FRPSUHVVLRQ ZDV UHTXLUHG WR DFFRPPRGDWH
WKHYLGHRZLWKLQWKH.ESV,QWHUQHWOLQNDYDLODEOHWRWKH9&V\VWHPDW%DODPDQG
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VKRUW YRLFH VHJPHQWV DUH UHSODFHG E\ VRIW VWUDQJH VRXQGV7KLV LV GXH WR ORVW DXGLR
SDFNHWV ZKLFK LV FRPPRQ LQ URXWHG QHWZRUNV VXFK DV WKH ,QWHUQHW7KH VSHHFK ZDV
KRZHYHUDOPRVWDOZD\VXQGHUVWRRGRQERWKVLGHV7KHODUJHYLGHROLQNRQH-ZD\GHOD\









FRPIRUWDEOH FRQYHUVDWLRQV HVSHFLDOO\ LQ WKH DEVHQFH RI YLVXDO FXHV RQ ZKLFK WKHLU
ODQJXDJHV KHDYLO\ GHSHQG %XW WKH FRVW RI D IXOO-ILEUH VZLWFKHG UDWKHU WKDQ URXWHG




 VHFRQGV VWDUWV FDXVLQJSUREOHPVSUREOHPV WKDWZHKDG WR OLYHZLWKDQGZKLFK







WR D7XUNLVK VWXGHQWZKRVH ODQJXDJHRULJLQV LV VKDUHG ZLWK WKH$UDELF ODQJXDJH DV
HYLGHQWIURPWKH3RVW-6WXG\$WWLWXGH6XUYH\ 
 
$OVR ZLWK ' YLGHR XVHG WR UHSUHVHQW ' VSDFH9& SDUWLFLSDQWV XVXDOO\ GHYHORS D
JHQHUDOVHQVHRIVNHZHGSHUFHSWLRQRIWKHSHRSOHDQGWKHJHQHUDOVHWWLQJRQWKHRWKHU
VLGH RI WKH OLQN $QRWKHU SUREOHPDWLF LVVXH LQYROYHG VHFXULW\ 7\SLFDO FRUSRUDWH
ILUHZDOOV RQO\ RSHQ VWDQGDUG SRUWV OLNH SRUW  IRU ZHE EURZVLQJ$SSOLFDWLRQV OLNH
9LGHRFRQIHUHQFLQJ UHTXLUHQRQ-VWDQGDUGSRUWVZKLFK VKRXOGEH H[SOLFLWO\RSHQRQ D
ILUHZDOO DIWHU DGPLQLVWUDWLYH DSSURYDO$V WKLV LV VRPHWLPHV QRW SRVVLEOH WKURXJK D
ILUHZDOO D VSHFLDO QHWZRUN FRQQHFWLRQ ZRXOG EH UHTXLUHG IURP WKH9& URRP WR WKH
H[WHUQDOQHWZRUNE\SDVVLQJWKHILUHZDOODOWRJHWKHUDQGSRVLQJDVHFXULW\ULVNWR WKH
9& FRGHF LWVHOI 7KLV LVVXH ZDV IDFHG DQG GHDOW ZLWK LQ %DODPDQG E\ GHGLFDWLQJ D







DOVR H[KLELWHG GLVFLSOLQH DQG PRWLYDWLRQ 'LVFLSOLQH ZDV QHFHVVDU\ IRU WKH FODVV











QR WLPHWRDVVRFLDWHPRUH WKDQD IHZQDPHVZLWK IDFHV0RUHRYHU WKHYLGHR
IHHG RI WKH -VWXGHQW FODVV GLG QRW JLYH WKH LQVWUXFWRU D YHU\ JRRG YLHZ RI
VWXGHQWIDFHVZKLFKPDGHWKHDVVRFLDWLRQDFKDOOHQJH+HWKXVKDGWRUHO\RQ
WKH VWXGHQW QDPH OLVW DQG YRLFH IHHGEDFN LQ RUGHU WR UXQ WKH FODVV 7KLV
SUREOHPZDVHYHQPRUHVHULRXVZKHQWKHYLGHRIHHGRFFDVLRQDOO\IUR]H 
o $IWHU WKH GHOLYHU\ RI ODQJXDJH YRFDEXODU\ DQG SUDFWLFLQJ LW ZLWK VWXGHQWV
JURXS DFWLYLWLHV ZHUH FRQGXFWHG IRU SDLUV RI VWXGHQWV WR SUDFWLFH ZKDW ZDV
OHDUQHG7KHSUREOHPDURVH WKDWPRQLWRULQJFODVVDFWLYLW\ LVGLIILFXOW WKURXJK
9&DQG WKH LQVWUXFWRUKDGQRZD\ WR VXSHUYLVH VWXGHQWJURXSZRUN$ PRUH
SRZHUIXO WHFKQRORJ\RUPHWKRGZRXOG WKXVEHQHHGHG WR IDFLOLWDWH WKHFODVV-
DFWLYLW\ VXSHUYLVLRQ SURFHVV SRWHQWLDOO\ WKURXJK WKH SK\VLFDO SUHVHQFH RI D
QDWLYH $UDELF VSHDNHU LQ WKH UHPRWH FODVVURRP WR YHULI\ DFWLYLWLHV WKDW DUH
FDUULHGZLWKRXWWKHLQVWUXFWRU¶VLQWHUYHQWLRQRUGLUHFWVXSHUYLVLRQ 
o -XVW DV LW LV LQ UHDO FODVVURRP HQYLURQPHQWV EUHDNV RI VLOHQFH SURYLGH DQ
H[FHOOHQWWHFKQLTXHIRUHQFRXUDJLQJSDUWLFLSDWLRQEHFDXVHRIWKHRSSRUWXQLW\LW
SURYLGHVWRJHWVWXGHQWVµEXV\¶RQLQ-FODVVDFWLYLWLHVDVLQDQRUPDOFODVVURRP
0XUSK\ 	 &LV]HZVND-&DUU  7KLV ZDV QRW DOZD\V SRVVLEOH GXULQJ
$UDELF FODVVHV 6LOHQFH ZRXOG FUHDWH GLVFRPIRUW VLQFH LW PLJKW EH
PLVLQWHUSUHWHGDVDGLVFRQQHFWLRQ 
o 7KH DXGLR FRQQHFWLRQ GHOD\ VRPHZKDW KLQGHUHG WKH LQVWUXFWRU IURP
LPPHGLDWHO\ FRUUHFWLQJ VWXGHQW PLVSURQXQFLDWLRQ :KHQ D VWXGHQW PDGH D
PLVWDNH LQ SURQRXQFLQJ DQ $UDELF ZRUG WKH LQVWUXFWRU¶V FRUUHFWLRQ ZDV
GHOD\HGGXHWRWKHFRQQHFWLRQGHOD\DQGGLGQRWUHDFKWKHVWXGHQWLQUHDOWLPH
7KHVWXGHQWWKXVFDUULHGRQUHDGLQJWKHQH[WVWDWHPHQWDQGZKHQWKHWHDFKHU¶V
YRLFHFRUUHFWLRQRI WKHSUHYLRXVVWDWHPHQWDUULYHG WR WKHVWXGHQW WKHVWXGHQW




o 7KURXJKRXW WKH ODQJXDJHFODVVHV OHDUQLQJVFHQDULRVZHUHXVHG WR LQYHVWLJDWH
WKHLUHIIHFWLYHQHVV LQ WKH OHDUQLQJSURFHVV$IWHU OHDUQLQJVRPH$UDELFZRUGV
DQG SXWWLQJ WRJHWKHU D IHZ VHQWHQFHV WKH UROH-SOD\ WHDFKLQJ PHWKRG ZDV
DSSOLHG 7KH LQVWUXFWRU JDYH VWXGHQWV FHUWDLQ UROHV WR SOD\ DQG WKHQ WKH
ODQJXDJH SUDFWLFH SURFHHGHG DFFRUGLQJ WR WKHVH UROHV 6WXGHQWV VWDUWHG XVLQJ
WKH $UDELF ODQJXDJH LQ SUDFWLFDO FRQWH[WV DQG VHWWLQJV VXFK DV LQWURGXFLQJ
RQHVHOI DW WKH DLUSRUW JHWWLQJ WR PHHW VRPHRQH FRPPXQLFDWLQJ ZLWK D WD[L
GULYHUD+RWHOUHFHSWLRQLVWDUHVWDXUDQWZDLWHUDQGD/HEDQHVHKRVW 
o 7KH LQVWUXFWRU QRWLFHG WKDW DV WKH WHDFKLQJ PHWKRG ZDV FKDQJHG GXULQJ WKH
$UDELF FODVV VWXGHQWV FRQWLQXHG OHDUQLQJ LQ WKH SUHYLRXV PHWKRG 7KLV ZDV










o 7KH WLPH GLIIHUHQFH RI  KRXUV UHTXLUHG FDUHIXO SODQQLQJ RI FODVV GHOLYHU\
WLPHVRQERWKHQGV6KLIWLQJIURP*07WR%67GXULQJWKH3LORW6WXG\DGGHG
WRWKHSODQQLQJFRPSOH[LW\ 











DQG VRPHWLPHV WKH SUHSDUDWLRQ RI PHPRUDQGXPV RI XQGHUVWDQGLQJ EHWZHHQ
LQVWLWXWLRQV LQYROYHG LQ WKH UHVHDUFK ZKLFK ZDV VXJJHVWHG E\ WKH 9LFH
3UHVLGHQW IRU $FDGHPLF 5HODWLRQV DW WKH 8QLYHUVLW\ RI %DODPDQG EXW ZDV
IRXQGXQQHFHVVDU\DW1RWWLQJKDP 
o 6\QFKURQRXV 9& VHVVLRQV PXVW EH FDUHIXOO\ SUHSDUHG DKHDG RI WLPH
0DF'RQDOG&RQGXFWLQJ9&WHVWLQJZDVVRPHWLPHVFXPEHUVRPHVLQFH
LW ZDV KDUG WR FRRUGLQDWH WLPHV IRU WHVWLQJ E\ HPDLO RQ D VKRUW QRWLFH DQG
VRPHWLPHVHYHQRQDIHZ-GD\VQRWLFH 
o 7KHUH ZDV PRUH WKDQ D VLQJOH FRQWDFW ZLWK VWXGHQWV ZKHQ LW FDPH WR FRXUVH










o :KHQRQHYLVLWVDIRUHLJQFRXQWU\IRU WKHILUVW WLPHKHVKHKDVVRPHWLPHWR
DGMXVW SHUKDSV RQ WKH SODQH DW WKH DLUSRUW RQ WKH URDG DW WKH KRWHO HWF
9LGHRFRQIHUHQFHV HVWDEOLVK LPPHGLDWH FXOWXUDO EULGJHV ZLWK QR LQGXFWLRQ RU
LQWURGXFWLRQ 7KLV SUREOHP FRXOG EH DQ LVVXH LI RQH RU ERWK VLGHV KDYH QR
XQGHUVWDQGLQJRIWKHYDOXHVQRUPVDQGPHWKRGVRIWKHRWKHUVLGHQRUPVWKDW
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LI QRW NQRZQ EHIRUHKDQG QHHG WR EH WUDQVIHUUHG ERWK ZD\V $Q $UDELF
/DQJXDJHWHDFKHUGHOLYHULQJDFRXUVHWR8.VWXGHQWVVKRXOGEHIDPLOLDUZLWK
WKHOHDUQLQJQRUPVVWDQGDUGVDQGHWLTXHWWHLQ WKH8.HGXFDWLRQDOV\VWHP ,I
WKH WHDFKHU LV QRW IDPLOLDUZLWK8. WHDFKLQJPHWKRGVKHVKH PD\ WHDFK LQ D
PDQQHU WKDW DSSHDUV GLGDFWLF RU SDWURQL]LQJ 6LPLODUO\ WKH VWXGHQWV PD\
DSSHDUGLVUHVSHFWIXO QRW EHFDXVHRI WKH ODFNRI WROHUDQFHEXWEHFDXVHRI WKH
GLIIHUHQWFXOWXUDOQRUPV$VDQH[DPSOHLWLVFRPPRQIRUVWXGHQWVLQWKH8.
WRFDOO WKH WHDFKHUE\ WKHILUVWQDPHEXW LQDQ$UDELFFRQWH[W WKLVZRXOGEH
LPSROLWH 7KLV ZRXOG WDNH NQRZOHGJH WUDQVIHU SUDFWLFH UHIOHFWLRQ DQG
DGMXVWPHQW 7KH VWXGHQWV DQG WKH WHDFKHUV QHHG WR XQGHUVWDQG HDFK RWKHU¶V
FXOWXUDOFRQYHQWLRQV LQRUGHU WR UHDFKDQDJUHHGDSSURDFK WRFRQGXFWLQJ WKH
FODVV LQ ZKLFK ERWK WHDFKHU DQG VWXGHQWV DUH FRPIRUWDEOH ,I ERWK VLGHV DUH
ZLOOLQJ WR DGMXVW WKLV SURFHVV FRXOG EH HQMR\DEOH DQG HQULFKLQJ RQ ERWK WKH
SHUVRQDODQGWKHSHGDJRJLFDOOHYHOV 
o ,W ZRXOG WDNH VSHFLDO DWWHQWLRQ WR DGGUHVV WKH QRUPV DQG VWDQGDUGV RI WKH
FXOWXUDOFRQWH[WRIWKHWHFKQRORJ\EHLQJXVHG+RZRIWHQDUHVWXGHQWVH[SHFWHG







7KH VWXGHQW UHWHQWLRQ LVVXH ZDV FODVVLILHG RQ LWV RZQ EHFDXVH LW FRXOG KDYH EHHQ













   RXW RI WKH  VWXGHQWV ZKR DWWHQGHG WKHILUVWVHVVLRQQHYHUVKRZHGXSDJDLQ 
   
   
   
  2QO\WZRVWXGHQWVDWWHQGHGDOOVL[VHVVLRQV 
 7DEOH 6WXGHQW5HWHQWLRQ5HFRUG 
 
6LQFHVWXGHQWVZKRGURSSHGRXWGLGQRWUHSO\WRHPDLOVDVNLQJWKHPZK\WKH\GLGVR
LW LV RQO\ SRVVLEOH WR FRQQHFW NQRZQ IDFWV WR SUREDEOH FDXVHV RI WKH ORZ VWXGHQW
UHWHQWLRQ7KHVHFDXVHVIROORZ 
o /HDUQLQJ$UDELFPLJKWKDYHVRXQGHG OLNHDJUHDW WKLQJEXWZKHQIDFHGZLWK
WKHGLIILFXOW\RIWKHODQJXDJHWKH\PLJKWKDYHGHFLGHGWRGURS 
o 7KH -VWXGHQW ILUVW VHVVLRQ ZDV ODUJH DQG GHSULYHG VWXGHQWV IURP DFWLYHO\
HQJDJLQJLQOHDUQLQJDFWLYLWLHVZKLFKPLJKWKDYHFDXVHGVRPHRIWKHPQRWWR
FRQWLQXH7KLV ZDV LQIHUUHG IURP KROGLQJ LQIRUPDO GLVFXVVLRQV ZLWK VWXGHQWV
WKDWFRQWLQXHGWDNLQJFODVVHV 
o 7KHUHZDVD ILHOG WULS WR/RQGRQQRWGHFODUHGEHIRUHKDQG DQG VFKHGXOHGRQ
WKHGD\RIWKHVHFRQGFODVVVHVVLRQ:LWKVHYHUDOVWXGHQWVPLVVLQJWKDWVHVVLRQ
WKH\ PLJKW KDYH IHOW WKH\ FRXOG QRW FRQWLQXH EXW WKLV FRXOG KDYH EHHQ YHU\
ZHOODQH[FXVHWRPLVVWKHFODVV 
o ,WLVSUREDEOHWKDWVWXGHQWVZKRGURSSHGKDGKLJKH[SHFWDWLRQVZKLFKZHUHQRW




o ,WZDV WKH VWXGHQW¶V ULJKW WRZLWKGUDZ IURP WKH UHVHDUFKSURMHFW DW DQ\ WLPH
7KLVULJKWLVVHFXUHGE\HWKLFDOJXLGHOLQHVIRUFRQGXFWLQJUHVHDUFKLQWKH8. 
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o 7KHUH ZDV QR ILQDQFLDO UHZDUG RIIHUHG IRU WKRVH ZKR FRPSOHWH WKH VWXG\ ,Q






FRQILGHQFH LQ VSHDNLQJ WKH QHZ ODQJXDJH DV WKH VHVVLRQV ZHUH GHOLYHUHG
/DQJXDJH OHDUQLQJKRZHYHU LV DOO DERXWSUDFWLFHDQG LQ WKHDEVHQFHRI VXFK




GHPDQGLQJ LQ WHUPV RI VWXGHQW WLPH FRPPLWPHQW HVSHFLDOO\ WRZDUGV WKH
6SULQJVHPHVWHUZKHQWKHORDGJHWVKLJKDVRQHVWXGHQWUHSRUWHGLQWKHDWWLWXGH
VXUYH\ 
o 7KHFRXUVHLQVWUXFWRUZDVVZLWFKHGPLGVHPHVWHUEXW WKLV LVXQOLNHO\WREHD
IDFWRU EHFDXVH VWXGHQWV ZKR ZHUH VWLOO FRPPLWWHG DW WKH WLPH RI WKH VZLWFK
VWD\HGWLOOWKHHQG 
o 6RPH RUJDQL]DWLRQDO LVVXHV PLJKW KDYH DOVR FRQWULEXWHG WR VWXGHQW ORZ
UHWHQWLRQ LQFOXGLQJ WKH VKRUW-QRWLFH HPDLO ZKLFK ZDV VHQW RQ D 8. SXEOLF
+ROLGD\ DQG QRW UHDG E\ PRVW VWXGHQWV DGGLQJ IXUWKHU WR WKH GLIILFXOWLHV LQ
UXQQLQJDUHPRWHFODVV 
 
$OWKRXJK WKH WXUQRXW GHFUHDVHG DV WKH FRXUVH ZHQW RQ VWXGHQWV ZKR DWWHQGHG ZHUH






,QIRUPDO FODVV GLVFXVVLRQV ZHUH D VRXUFH RI LQIRUPDWLRQ WR DVVHVV OHDUQLQJ
HIIHFWLYHQHVV DQG WR DGMXVW WKH OHDUQLQJ HQYLURQPHQW EDVHG RQ VWXGHQW IHHGEDFN
,QIRUPDOGLVFXVVLRQVZHUHKHOGDWWKHHQGRIFODVVVHVVLRQVDQGDQGZHUHXVHGWR
PDNHDGMXVWPHQWVWKDWZHUHXVHIXOIRUWKHFRXUVH$GLVFXVVLRQVHVVLRQZDVKHOGDIWHU
VHVVLRQ  ZKLFK ZDV WKH ODVW VHVVLRQ LQ RUGHU WR UHIOHFW RQ WKH VWXGHQW OHDUQLQJ
H[SHULHQFH%HORZLVDVXPPDU\RIWKHVHGLVFXVVLRQVDQGWKHDFWLRQVWKDWIROORZHG 
 
6PDOO JURXSV ZRUN EHVW IRU RQOLQH V\QFKURQRXV GLVFRXUVH 5HFRPPHQGDWLRQV UDQJH
IURP - WR IHZHU WKDQ  0XUSK\ 	 &LV]HZVND-&DUU  $ ODUJH FODVV 
VWXGHQWVIRUWKHVWVHVVLRQPDGHLWGLIILFXOWWRDFWLYHO\HQJDJHDOOWKHVWXGHQWVLQFODVV
DFWLYLWLHV 6LQFH D VPDOOHU FODVV ZRXOG PDNH WKH WDVN PRUH IHDVLEOH LW ZDV
UHFRPPHQGHG WR EUHDN WKH FODVV LQWR WZR VHFWLRQV RI DURXQG  VWXGHQWV HDFK$V








6WXGHQWV ZKR DWWHQGHG ZHUH KDSS\ WR WDNH WKH PDWHULDO 7KH LQVWUXFWRUV IRXQG WKDW
DFWLYHFODVVSDUWLFLSDWLRQLQSUDFWLFHH[HUFLVHVFRQILUPHGWKHIDFWWKDWWKHFODVVDWWLWXGH
ZDV JHQHUDOO\ SRVLWLYH )HHGEDFN DFTXLUHG DIWHU WKH FODVV IURP GLIIHUHQW VRXUFHV




















$SRVW-VWXG\DWWLWXGHVXUYH\ZDVSUHSDUHG WRDVVHVV VWXGHQWDWWLWXGHVDIWHU WKHVWXG\
ZDV RYHU 7KH VXUYH\ ZDV GHVLJQHG EDVHG RQ WKH SUH-VWXG\ DWWLWXGH VXUYH\ DQG RQ
VHYHUDO SRVW VXUYH\V WKDW ZHUH UHYLHZHG 7KH JRDO ZDV WR DVVHVV VWXGHQW DWWLWXGHV





7KH 6XUYH\ VWDUWHG ZLWK DQ LQWURGXFWLRQ WKDW RXWOLQHG WKH 6XUYH\ JRDOV DQG VFRSH
6WXGHQWVZHUH DVVXUHG WKDW WKHLU UHVSRQVHVZRXOGEHNHSW FRQILGHQWLDO DQG WKDW WKH\
ZRXOGUHPDLQDQRQ\PRXV7KHVXUYH\FRQWDLQHGTXHVWLRQVLQ WKUHHSDUWVVWXGHQW













7KH SHUVRQDO LQIRUPDWLRQ VHFWLRQ FRQVLVWHG RI WZR TXHVWLRQV 7KH QDPH RI WKH







PHHW \RXU H[SHFWDWLRQV"  7KH VWXGHQWV ZHUH DVNHG WR FLUFOH RQH DQVZHU IRU HDFK
VWDWHPHQWDFFRUGLQJWRWKHOHJHQGEHORZ 
o 0XFKEHWWHUWKDQH[SHFWHG   
o %HWWHUWKDQH[SHFWHG    
o /LWWOHEHWWHUWKDQH[SHFWHG   
o 1HXWUDO     
o /LWWOHZRUVHWKDQH[SHFWHG   
o :RUVHWKDQH[SHFWHG    






























1. The amount of 
content delivered in 
the class 
 4  2 1   
2. The sense of 
presence in a real 
classroom  
 2 2 1 1 1  
3. The interactivity 
with the 
instructor(s) 
 2 4 1    
4. The difficulty 








  1 5 1   
5. Your command 
of the Arabic 
language after the 
class 
 1 4  2   
6. The practice 
exercises delivered 
during the class 
2 1 2 2    
7KHLQVWUXFWRU¶V
ability to teach the 
class through this 
medium 
2 2 1 2    
8. The quality and 
relevance of class 
material  
 3 3  1   
9. Your under- 
standing of the 
Lebanese culture 
after the class 
  1 3 3   
10. The general 
class atmosphere  
2 3 2     
11. Your interest in 
learning the Arabic 
language after the 
class 
2 5      
12. The direct 
delivery teaching 
method utilized in 
the classroom  
 3  4    
13. The role play 
teaching method 
utilized in the 
classroom 
1 1 2 2 1   
14. The ease of the 
Arabic language 
 2 2 2   1 
15. The importance 
to speak the Arabic 
language  
1 1 1 3 1   
16. The technology 
tools used in 
support of the class 
2  2 2  1  
Table 4.4 Post-Study Attitude Survey ± Section II Results in Table Form 
 
)RXUVWXGHQWVUHVSRQGHGWKDWWKHDPRXQWRIFRQWHQWGHOLYHUHGLQWKHFODVVZDVEHWWHU




YRFDEXODU\ FRYHULQJ GLIIHUHQW WRSLFV $ WKLUG VWXGHQW LQGLFDWHG WKDW KH IHOW D OLWWOH














WRD WUDGLWLRQDO IDFH-WR-IDFH ODQJXDJHFODVV ILYH VWXGHQWVZHUHQHXWUDOPHDQLQJ WKDW
WKH\ZHUHH[SHFWLQJWKLVOHYHORIGLIILFXOW\2QHIRXQGLWZDVTXLWHGLIILFXOWDQGRQH







EHWWHU WKDQ WKH\ H[SHFWHG ZKLOH WZR VWXGHQWV IRXQG LW ZDV ZRUVH 2QH VWXGHQW
LQGLFDWHGWKDWWKHWLPHRI\HDUPDGHLWGLIILFXOWWRPDNHWKHEHVWRXWRIWKHOHVVRQVLH








QHXWUDO PHDQLQJ LW ZDV QRW EHWWHU DQG QRW ZRUVH WKDQ WKH\ H[SHFWHG )LYH VWXGHQWV
LQGLFDWHG LWZDVEHWWHU WKDQ WKH\H[SHFWHG 2QHVWXGHQW UHVSRQGHG WKDW LWZDVTXLWH
GLIILFXOW WR JHW WKH VDPH VRUW RI LQWHUDFWLRQ DV LQ D UHDO FODVVURRP 6L[ VWXGHQWV
LQGLFDWHG WKDW WKH TXDOLW\ DQG UHOHYDQFH RI FODVV PDWHULDO ZDV EHWWHU WKDQ WKH\
H[SHFWHG 2QH VWXGHQW IRXQG LW ZDV ZRUVH WKDQ H[SHFWHG 6WXGHQWV PDGH VHYHUDO
FRPPHQWVRQWKLVVWDWHPHQW2QHVWXGHQWFRPPHQWHGWKHGLVFXVVLRQZDVLQWHUHVWLQJ
EXWZDVPRUHFRQFHUQHGZLWK UDQGRPYRFDEXODU\ZKLOHFRQVWUXFWLQJVHQWHQFHVZDV
YHU\GLIILFXOWDV WKHUHZDV OLWWOH IRFXVRQSUHSRVLWLRQYHUEFRQMXJDWLRQVHWF$QRWKHU
VWXGHQWFRPPHQWHGWKDWLQDLPLQJWRWHDFKWKHEDVLFVRI$UDELFIRUDWULSWRDQ$UDELF
VSHDNLQJFRXQWU\ WKHFODVVPDWHULDOZDVYHU\ UHOHYDQW$ WKLUGVWXGHQWQHHGHGPRUH
KHOSIRUWKHVSHOOLQJRIGLIIHUHQWZRUGV$IRXUWKVDLGWKDWLWZRXOGKDYHEHHQEHWWHUWR
















³(YHU\ERG\VHHPHG WRZDQW WR OHDUQDQG,HQMR\HG WKH LQIRUPDOGLVFXVVLRQV
EHWZHHQXVDQGWKHLQVWUXFWRUV,WZDVUHOD[HGDQGHQMR\DEOH´ 
 
7KHVWXGHQWV¶ LQWHUHVW LQ OHDUQLQJWKH$UDELFODQJXDJHDIWHU WKHFODVVZDVEHWWHUWKDQ
WKH\H[SHFWHG2QHVWXGHQWFRPPHQWHGWKDWKHHQMR\HGLW$QRWKHU LQGLFDWHGWKDWKH
ZRXOG EH NHHQ WR LPSURYH RQ ZKDW ZDV OHDUQHG WKRXJK ZRXOG FKRRVH PRUH
FRQYHQWLRQDOWHDFKLQJPHWKRGV2QWKHGLUHFWGHOLYHU\WHDFKLQJPHWKRGXWLOL]HGLQWKH
FODVVURRP WKUHHVWXGHQWV UHVSRQGHG LWZDV OLWWOHEHWWHU WKDQ WKH\H[SHFWHGDQG IRXU
ZHUH QHXWUDO 2QH FRPPHQWHG WKDW GLUHFW GHOLYHU\5ROH-3OD\ ZHUH XVHIXO WHDFKLQJ











)RXU VWXGHQWV UHVSRQGHG WKDW OHDUQLQJ WKH $UDELF ODQJXDJH ZDV KDUGHU WKDQ WKH\
H[SHFWHG WZR ZHUH QHXWUDO PHDQLQJ WKH\ IRXQG LW DV GLIILFXOW DV H[SHFWHG DQG RQH
IRXQGLWZDVHDVLHUWKDQVKHH[SHFWHGEHFDXVHKHUPRWKHUWRQJXHZDV7XUNLVKZKLFKLV
FORVHUWR$UDELFWKDQ/DWLQ-RULJLQODQJXDJHV7KUHHVWXGHQWVIHOWLWZDVLPSRUWDQWIRU
WKHP WR VSHDN WKH $UDELF ODQJXDJH 2QH RI WKHVH WKUHH VWXGHQWV ZKR PDMRUHG LQ













7KH ODVW VHFWLRQ RI WKH VXUYH\ ZDV RSHQ-HQGHG TXHVWLRQV $OO VHYHQ VWXGHQWV
UHVSRQGHG WR WKHVH TXHVWLRQV 6WXGHQW UHVSRQVHV DUH VXPPDUL]HG EHORZ WKH
FRUUHVSRQGLQJTXHVWLRQV 
 
4XHVWLRQ +RZ GLIIHUHQW ZDV WKH OHDUQLQJ H[SHULHQFH IURP WKDW RI D WUDGLWLRQDO
FODVVURRP" 
 
)RXU VWXGHQWV IRXQG WKDW YLGHRFRQIHUHQFLQJ ZDV YHU\ GLIIHUHQW IURP D IDFH-WR-IDFH
FODVVURRP7KUHHIRXQGLWZDVGLIIHUHQWLQDQHJDWLYHZD\:KHQSLFWXUHTXDOLW\ZDV










WKH3K'UHVHDUFKHUZDVQRWSK\VLFDOO\ LQ WKH URRPKH OHG WKHFODVVDQGGHOLYHUHG
YHU\JRRGOHVVRQV$QRWKHUFRPPHQWHG WKDW9&DQGIDFH-WR-IDFHZHUHTXLWHVLPLODU




4XHVWLRQ :KDW ZHUH WKH VXFFHVV DUHDV IRU WKH YLGHR FRQIHUHQFLQJ PHGLXP" 
 
%HLQJDEOHWREHWDXJKWGLUHFWO\IURP/HEDQRQE\DQDWLYHVSHDNHUZDVWKHUHVSRQVHRI




VWXGHQWV DUH YHU\ TXLHW VR WKH\ FDQ KHDU WKH WHDFKHU WKHUHIRUH WKH\ ZHUH PRUH
FRQFHQWUDWHGDVZHOO 
 
4XHVWLRQ :KDW DUH WKHDVSHFWV RIGLIILFXOW\ LQ OHDUQLQJ WKH$UDELF ODQJXDJHE\
YLGHRFRQIHUHQFH":KDWFRXOGEHPRVWLPSURYHG" 
 
(YHQ ZLWK KDQGRXWV VROYLQJ SDUW RI WKH SUREOHP PRVW VWXGHQWV VDLG WKDW YLGHR DQG
DXGLR TXDOLW\ FDXVHG OHDUQLQJ SUREOHPV DQG QHHGHG LPSURYHPHQW 2QH VWXGHQW
FRPPHQWHG 
 












)RXU VWXGHQWV FRPPHQWHG WKDW WKH\ ZRXOG WDNH RU UHFRPPHQG WDNLQJ 9& ODQJXDJH
FODVVHV SURYLGHG FODVVHV KDYH D VPDOO JURXS DQG FRQQHFWLYLW\ SUREOHPV DUH LURQHG
RXW2QHVWXGHQW LQGLFDWHGWKDW WKHOHVVRQVZHUHKXJHIXQDQGWKDWKHUHDOO\HQMR\HG
WKH H[SHULHQFH 7KHUH ZDV QR LQKLELWLRQ IHOW EHFDXVH RI YLGHRFRQIHUHQFLQJ 7ZR
VWXGHQWVSUHIHUUHGWUDGLWLRQDOEDVHGODQJXDJHOHDUQLQJVD\LQJLWLVHDVLHUWRLQWHUDFWWR











)RXU VWXGHQWV ZHUH QRW FRQILGHQW 2QH VWXGHQW ZDV GRXEWIXO KH ZRXOG XQGHUVWDQG











UHVHDUFKHU LQ VHFWLRQ  LQFOXGLQJ WHFKQLFDO DQG OHDUQLQJ LVVXHV &RQQHFWLYLW\










&ODVVHVQHHGHG WREHVPDOO IRUEHWWHU LQWHUDFWLYLW\DQG PRUHFODVVHVZHUHQHHGHG WR












RQ SUDFWLFH 0DF'RQDOG  UHFRPPHQGV XVLQJ VWXGHQWV¶ QDPHV GXULQJ WKH
VHVVLRQV DQG HQFRXUDJLQJ QRQ-SDUWLFLSDQWV WR FRQWULEXWH SHUKDSV E\ WDNLQJ WXUQV
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7KLV LVREYLRXVO\RQO\SRVVLEOH LQ VPDOOFODVV VHWWLQJV0RUHZRUN WKXVQHHGV WREH
GRQHRQNHHSLQJVWXGHQWVPRWLYDWHGE\JLYLQJWKHPPRUHLQGLYLGXDODWWHQWLRQWKURXJK
VPDOOHUFODVVHV$VWXGHQWFRPPHQWHGLQWKHSRVW-VWXG\VXUYH\WKDW WKHJHQHUDOFODVV
DWPRVSKHUH LPSURYHG DIWHU WKH ILUVW VHVVLRQ ZKLFK KDG  VWXGHQWV 'XULQJ WKH
GHOLYHU\ RI OHVVRQV VWXGHQWV ZHUH REYLRXVO\ HQWKXVLDVWLF DERXW MRLQLQJ LQ RQ








%UDQGRQ LQGLVFUHWH-PLQXWH VHJPHQWV VHSDUDWHGE\GLVFXVVLRQRU WLPH IRU
UHIOHFWLRQ'ULVFROO7KLVZDVWKHFDVHLQWKH$UDELFODQJXDJHFODVVHVFRQGXFWHG
DQG LV UHFRPPHQGHG IRU IXWXUH VWXGLHV 5HFRUGLQJ WKH YLGHR LQWHUDFWLRQV ZRXOG
SURYLGH D ULFK VXSSO\ RI LQIRUPDWLRQ E\ DQDO\]LQJ WKH FODVVHV IRU FULWLFDO LQFLGHQWV
ZKLFKPLJKWEHIRUJRWWHQRUJRXQ-QRWLFHGE\WKHUHVHDUFKHU 
 
7KH DELOLW\ WR FRQQHFW WKH LQVWUXFWRU¶V FRPSXWHU VFUHHQ WR WKH 9& V\VWHP ZRXOG
LPSURYHYLVLELOLW\RIFRXUVHPDWHULDODOORZLQJWKHLQVWUXFWRU WRZULWHFOHDUO\DQGWKH
FODVVWREHWDXJKWPRUHHIILFLHQWO\+RZHYHUWKHLQVWUXFWRUGLGQRWILQGLWSUDFWLFDOWR
ZULWH RQ WKH 3& DQG SURMHFW WKDW WR VWXGHQWV VLQFH ZULWLQJ$UDELF SKRQHPHV XVLQJ
(QJOLVK OHWWHUV UHTXLUHG VRPHWLPHV VSHFLDO V\PEROV WR EH LQVHUWHG WKURXJK WKH
NH\ERDUG ZKLFKZDV WLPHFRQVXPLQJ7KHUH ZDV DQHHG IRU D WDEOHW3& WKDWZRXOG
DOORZIUHHKDQGZULWLQJWREHSURMHFWHGRQWKH3&VFUHHQ 
 
7HDFKLQJ HIIHFWLYHQHVV FRXOG LPSURYH LI WKH WUDQVIHU RI WKH LQVWUXFWRU¶V 3& VFUHHQ
DFURVVWKH9&OLQNZRXOGWDNHSODFHLQUHDOWLPHDORQJVLGHWKHPDLQYLGHRIHHGZLWKLQ
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WKH VDPH IUDPH WKURXJK D SLFWXUH-LQ-SLFWXUH W\SH VHWXS 6ZLWFKLQJ EHWZHHQ YLGHR
IHHGVVKRXOGEHXQGHUWKHWHDFKHU¶VFRQWUROLQVXFKDFDVH 
 
7KH XVH RI DQ RXWVLGH-FODVV DV\QFKURQRXV FROODERUDWLRQ WRRO VXFK DV WKH 9LUWXDO
/HDUQLQJ(QYLURQPHQW9/(:HE&7FRXOGKDYHEHHQXVHIXORXWVLGHFODVVWLPHVE\
SURYLGLQJ WKH VWXGHQW ZLWK PRUH UHIHUHQFH PDWHULDO DQG E\ SURYLGLQJ PRUH




,PSURYLQJ WKH OLQNTXDOLW\ LV HVVHQWLDO WRJHW EHWWHU UHVXOWVRXWRI WKH FRXUVH$
.ESV VZLWFKHG OLQN ZRXOG JLYH WKH VWXGHQWV D EHWWHU VHQVH RI EHLQJ SUHVHQW LQ D
FODVVURRPDQGZRXOGLPSURYHWKHRYHUDOOFODVVTXDOLW\5HIHUULQJWR9&WHFKQRORJ\
LW LV FODLPHG WKDW ³UREXVWQHVV RI WHFKQRORJ\ LV QR ORQJHU DQ LVVXH´ 0DUWLQ 
S EXW WKH OLPLWDWLRQV RI GLDO-XS RU ORZ-HQG EURDGEDQG LQWHUQHW FRQQHFWLRQV DUH
VWLOO SUREOHPDWLF 6\QFKURQRXV 9& WHQGV WR UHTXLUH VLJQLILFDQW EDQGZLGWK EXW
V\QFKURQRXV DSSOLFDWLRQV KDYH UHDFKHG D OHYHO RI UHOLDELOLW\ DQG DFFHVVLELOLW\ WKDW
PDNHWKHPDUHDORSWLRQDORQJVLGHRWKHUWHFKQLTXHV$FFRUGLQJWR0DUWLQHYHQ
WKH PRVW FRQVHUYDWLYH LQVWLWXWLRQ PLJKW XVH V\QFKURQRXV DSSOLFDWLRQV IURP WLPH WR
WLPHFRQILGHQWLQWKHLUVWXGHQWV¶DELOLW\WRSDUWLFLSDWH 
 
8VLQJ +LJK 'HILQLWLRQ +' 9& ZRXOG SURYLGH PXFK EHWWHU UHVROXWLRQ DQG LPDJH
TXDOLW\ DOORZLQJ SK\VLFDO FXHV VXFK DV PRXWK PRYHPHQWV H\H WZLQNOHV DQG RWKHU
JHVWXUHV EH WUDQVIHUUHG DFURVV WKH QHWZRUN OLQN WKXV DGGLQJ WR WKH TXDOLW\ RI WKH
OHDUQLQJLQWHUDFWLRQV+'VWDQGDUGVDOVRVXSSRUWPXOWLSOHDXGLRYLGHRLQSXWVRXWSXWV
7KHVH LQFOXGH GRFXPHQW FDPHUDV GXDO YLGHR IHHGV '9' SOD\HUV DQG 3&
LQSXWVRXWSXWVDOORZLQJWKHLQVWUXFWRUPXFKPRUHIOH[LELOLW\LQGHOLYHULQJWKHFODVVHV 
 
7HOH-SUHVHQFH V\VWHPV XWLOL]H +' 9& OLIH-VL]H ODUJH VFUHHQ SURMHFWLRQ WHFKQRORJ\
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YLGHR DQG DXGLR IROORZ-PH IHDWXUHV DQG µRQH-KDOI¶ PHHWLQJ URRP DUFKLWHFWXUH WR
VLPXODWH UHDO OLIH PHHWLQJV ZKHUH WKH RWKHU KDOI PHHWLQJ RU ERDUG URRP FORVHO\
VLPXODWHVWKHUHDOWKLQJRQWKHUHPRWHVLGHWRDKLJKGHJUHHRIILGHOLW\IRROLQJXVHUV
RQ ERWK VLGHV WKDW WKH\ DUH SK\VLFDOO\ SUHVHQW ZLWK WKH UHPRWH XVHUV :KLOH
KDQGVKDNLQJLVQRWSRVVLEOHLQVXFKV\VWHPVWKH\FRXOGRIIHUDORWWRUHPRWHOHDUQHUV









7KH UHVHDUFK VWXG\ ZDV VXFFHVVIXO LQ DFFRPSOLVKLQJ LWV REMHFWLYHV ,W KHOSHG WKH
UHVHDUFKHUEXLOGH[SHULHQFHRQWKHVHYHUDODVSHFWVRIFRQGXFWLQJDUHVHDUFKSURMHFWLQ
WKH 8. HYHQ ZKHQ KH ZDV EDVHG KDOI-ZD\ DFURVV WKH JOREH 7KH 6WXG\ DOVR
KLJKOLJKWHG WKH UHVWULFWLRQV SRVHG E\ WHFKQRORJ\ LQ /HEDQRQ DQG VKRZHG WKH
VKRUWFRPLQJVDVZHOODVWKHDIIRUGDQFHVRI9&DVDPHGLXPIRUODQJXDJHOHDUQLQJ 
 
$V UHTXLUHPHQWV IRU IXUWKHU UHVHDUFK VWXGLHV LQFOXGHG WKH GHOLYHU\ RI IDFH-WR-IDFH











   
 2YHUYLHZ 
,QWKHFRXUVHRIDQVZHULQJWKHUHVHDUFKTXHVWLRQZKHWKHU9:VFRXOGEHXWLOL]HGIRU
WKH HIIHFWLYH GHOLYHU\ RI ODQJXDJH FODVVHV DV FRPSDUHG WR WUDGLWLRQDO PHGLD D 3LORW
6WXG\ZDVILUVWFRQGXFWHGLQIROORZHGE\6WXG\-LQDQG6WXG\-LQ 
 
7KH 3LORW 6WXG\ ZDV FDUULHG RXW WR LQYHVWLJDWH WKH UHVHDUFK HQYLURQPHQW LQ WKH 8.
EHIRUHFRQGXFWLQJDPDLQVWXG\ ,W LQYROYHGGHOLYHULQJODQJXDJHFODVVHV WKURXJK9&
IURP /HEDQRQ WR 8.-EDVHG VWXGHQWV 7KH 3LORW GLG QRW XVH 9:V DV D PHGLXP RI






RI WKH 9: SODWIRUP IRU WKH 6WXG\ KLJKOLJKWLQJ WKH VWDJHV RI WKH OHDUQLQJ VSDFH










'UDZLQJ RQ WKH UHYLHZ RI OLWHUDWXUH RQ WKH SRWHQWLDO IRU 9:V LQ OHDUQLQJ WKDW ZDV
FDUULHGRXW LQ WKHFRQWH[WRI OHDUQLQJ WKHRULHVDVH[SODLQHG LQVHFWLRQ WKH9:
OHDUQLQJ VSDFH WKDW ZDV XVHG IRU WKH UHVHDUFK VWXGLHV KDG WR PHHW FHUWDLQ GHVLJQ




DQG EHWZHHQ WKH LQVWUXFWRU DQG XVHUV 7KH TXDOLW\ RI WKH DXGLR QHHGHG WR EH JRRG
HQRXJK WR DOORZ QDWXUDO FRPPXQLFDWLRQ DQG WR KHDU SURQXQFLDWLRQ DQG WR IDFLOLWDWH
JURXSSUDFWLFHRIOHDUQHGPDWHULDO 
 
7KH9: OHDUQLQJ VSDFH KDG WR KDYH DQ HDVH RI XVH WKDW DOORZHG XVHUV WR OHDUQ WKH








7KH9: OHDUQLQJ VSDFH KDG WREH IOH[LEOH LQ WHUPVRI WKH FRQILJXUDWLRQ RIPHHWLQJ

















6/ DOORZHG IRU FRQVWUXFWLRQ RI OHDUQLQJ VSDFHV UHTXLUHG IRU WKH UHVHDUFK VWXGLHV ,W
VXSSRUWHG WKH OHDUQLQJ GHVLJQ UHTXLUHPHQWV WKURXJK RIIHULQJ LQWHUDFWLRQV VXFK DV
YRLFH DQG LW DOORZHG WKH EXLOGLQJ DQG PDQLSXODWLRQ RI VHYHUDO OHDUQLQJ REMHFWV DQG
VSDFHV VXFK DV UROH-SOD\ DUHDV 6/ DOVR KDG D PDUNHWSODFH IRU WKH UHVHDUFKHU WR
SXUFKDVHREMHFWVWKDWZHUHUHTXLUHGIRUWKHVWXGLHV  
 
)UHHO\ DFFHVVLEOH VDQGER[ WHVWLQJ HQYLURQPHQWV ZHUH DYDLODEOH LQ 6/ IRU WHPSRUDU\
WHVWLQJRIOHDUQLQJVSDFHVGXULQJWKHHDUO\VWDJHVRIWKHUHVHDUFK+RZHYHUWKHREMHFWV
ZHUH DXWRPDWLFDOO\ UHWXUQHG WR WKH 3K' UHVHDUFKHU DIWHU D FHUWDLQ WLPH SHULRG
W\SLFDOO\DURXQGWKUHHKRXUV 
 
6/ ZDV XVHG ZRUOGZLGH WKURXJK WKH ,QWHUQHW E\ D ODUJH SRSXODWLRQ RI UHVLGHQWV
DOORZLQJ DQ HDVLHU SURFHVV RI UHFUXLWLQJ SDUWLFLSDQWV ZKR XVHG LW 7KH QXPEHU RI
6HFRQG/LIHXVHUDFFRXQWVJUHZIURP LQ$SULO WRRYHU WZRPLOOLRQE\
WKH HQG RI 'HFHPEHU  ,W EURNH WKUHH PLOOLRQ LQ -DQXDU\  DQG SDVVHG IRXU
PLOOLRQLQ)HEUXDU\+LOHVHWDO 
 
$FDGHPLFRUJDQLVDWLRQV ZHUH VWDUWLQJ WRXVH6/ RQD ODUJH VFDOHE\ VHWWLQJXS WKHLU









8SRQ D UHFRPPHQGDWLRQ E\ WKH 3K' VXSHUYLVRU D 9: GHVLJQ VSDFH ZDV PDGH
DYDLODEOHWRWKH3K'UHVHDUFKHURQ6FKRPH6FKRRO-+RPH3DUND6/SULYDWHLVODQG




2Q )HEUXDU\   /LQGHQ /DEV RZQHU RI 6/ DQQRXQFHG WKDW YRLFH




9RLFH ZDV KRZHYHU QRW ZHOO UHFHLYHG RQ WKH LVODQG ,VODQG PDQDJHUV SUHIHUUHG WR
VWLFNWRWH[W-FKDWDWWKHWLPHRIWKHH[SHULPHQWDWLRQDQGGLVFRXUDJHGWKHXVHRIYRLFH
7KH\ IHOW WKDW DXGLR DOWHUHG WKH QDWXUH RI WKH 9: H[SHULHQFH PDNLQJ LW OHVV
LPPHUVLYH7H[W FKDW-EDVHGFRPPXQLFDWLRQV WRRNPXFK ORQJHU WKDQDXGLR FKDW DQG
PDGH FRQYHUVDWLRQV XQQDWXUDO DQG VWUHVVIXO 7H[W-FKDW ZDV XVHOHVV IRU ODQJXDJH
OHDUQLQJDFWLYLWLHVWKDWUHO\PDLQO\RQKHDULQJDQGYRFDOSURQXQFLDWLRQ 
 
$QRWKHUSUREOHPWKDWZDVIDFHGFRQFHUQHG WKH WH[W-FKDWZLQGRZXVHG LQ6/¶VFOLHQW
VRIWZDUH 7H[W FKDW LQ 6/ ZDV XQDEOH WR JURXS $UDELF OHWWHUV LQWR ZRUGV 8QOLNH
(QJOLVK$UDELF KDV D V\PERO IRU HDFK OHWWHU ZKLFK ZKHQ XVHG ZLWKLQ WKH ZRUG LV







ORJJLQJ DXGLR LQ 6/ ZDV QRW SRVVLEOH DW WKH WLPH ZKLFK WKUHDWHQHG WR UHGXFH GDWD











QRW VXIILFLHQW WR PLQLPL]H YRLFH LQWHUIHUHQFH EHWZHHQ XVHUV DQG JURXSV DV WKH\




7KH QXPEHU RI EDVLF EXLOGLQJ REMHFWV FDOOHG SULPV ZDV UHVWULFWHG RQ WKH 2SHQ
8QLYHUVLW\6/LVODQG7KLVZDVGXHWRWKHIDFWWKDWWKHPRUHSULPVWKDWZHUHXVHGWKH
PRUHWLPHLWWRRNIRUUHDO-WLPHUHQGHULQJRIWKHVHREMHFWVDQGWKHVORZHUSHUIRUPDQFH















7KH8QLYHUVLW\GHOHJDWHG WKHPDQDJHPHQWRI LWV6/ ,VODQG WR WKHH-OHDUQLQJ WHDPDW
WKH ,QIRUPDWLRQ 6HUYLFHV 'LYLVLRQ &RQWDFW ZDV PDGH ZLWK WKH WHDP OHDGHU ZKR
VKRZHG UHDGLQHVV WR VXSSRUW WKH 3K' UHVHDUFK 6WXG\ $IWHU VHYHUDO PHHWLQJV WKH
VXSSRUW PDWHULDOL]HG GXULQJ 6HSWHPEHU-1RYHPEHU  ZKHQ 6WXG\- 9: FODVVHV
ZHUHFRQGXFWHGRQWKH8QLYHUVLW\RI1RWWLQJKDP6/,VODQG 
 
  7HFKQLFDODQG$GPLQLVWUDWLYH,VVXHV 
  
 1HWZRUN&RQQHFWLYLW\ 
7KH 8QLYHUVLW\ RI 1RWWLQJKDP ,QIRUPDWLRQ 6\VWHPV 'LYLVLRQ QHHGHG WR PDNH VXUH
WKDWQHWZRUNSHULSKHU\ ILUHZDOOVZRXOGQRW OLPLWFRQQHFWLYLW\EHWZHHQ WKHFRPSXWHU
ODEIDFLOLW\XVHGWRUXQ9:FODVVHVDQG6HFRQG/LIHVHUYHUV 
7KLVZDVQRWD VWUDLJKW IRUZDUGPDWWHU6/ZDVH[SDQGLQJDW D IDVW UDWHDW WKH WLPH
















7KLV DOORZHG IRU 6/ DXGLR DQG YLGHR JUDSKLFV WR KDYH DQ DFFHSWDEOH TXDOLW\ IRU
SURYLGLQJ D FHUWDLQ GHJUHH RI UHDOLVP (DFK GHVNWRS DQG ODSWRS SHUVRQDO FRPSXWHU




$QRWKHU LVVXH WR PDQDJH ZDV WKH 6/ VHUYHU PDLQWHQDQFH XSGDWHV DQG XSJUDGHV E\
/LQGHQ /DEV WKDW XVXDOO\ WRRN SODFH RQ :HGQHVGD\V 7KHVH XSGDWHV OLPLWHG 9:
IXQFWLRQDOLW\ DQG SRVHG D UHVWUDLQW RQ WKH 9: FODVV VFKHGXOLQJ SURFHVV ,W ZDV
QHFHVVDU\WRPRQLWRUWKH6/ZHEVLWHIRULQIRUPDWLRQRQVFKHGXOHGPDLQWHQDQFHGDWHV








   
 3URJUDPPLQJRI,QWHUIDFHV 


















OHDUQLQJ VSDFHV ZLWK WKH VFHQDULRV DQG LQWHUIDFHV UHTXLUHG IRU WKH VWXGLHV 7KH
WH[WXULQJ ZDV SHUIRUPHG E\ WKH UHVHDUFKHU WR JLYH WKH OHDUQLQJ REMHFWV WKH VKDSH




:LWK WKH SURJUDP FRGHV PDGH DYDLODEOH EXLOGLQJ WKH VSDFH ZDV VWUDLJKWIRUZDUG ,W
ZDV KRZHYHU D YHU\ WLPH- DQG ODERXU-LQWHQVLYH SURFHVV )RU HDFK RI WKH  WR 
LQWHUDFWLYH OHDUQLQJREMHFWVGHYHORSHG WR LPDJHV DQGDQRWKHU WRVRXQG
ILOHV KDG WR EH LQGLYLGXDOO\ SUHSDUHG DQG UHFRUGHG IRUPDWWHG WR D VSHFLILF IRUPDW
VXLWDEOHIRU6/XSORDGHGWR6/VHUYHUVUHIHUHQFHGLQWKHLQWHUDFWLYHREMHFW¶VSURJUDP
XSORDGHG WR WKH SURJUDP DQG WKHQ WHVWHG IRU IXQFWLRQDOLW\:KHQ DQ\ SUREOHP ZDV






HDV\ DFFHVVLELOLW\ DQG XVDELOLW\ E\ XVHUV 7KLV SURFHVV WRRN WHQV RI KRXUV IRU HDFK
$UDELF OHVVRQ GHOLYHUHG LQ 6/ DQG V RI KRXUV IRU HDFK RI WKH WZR VWXGLHV
FRQGXFWHG 
   
 %XGJHWQHHGHG 
)RUHDFKLPDJHRUVRXQGILOHXSORDGHGWR6/VHUYHUVDFRVWZDVWREHSDLGLQ/LQGHQ
'ROODUV WKH FXUUHQF\ LQ 6/ :KLOH D 86 GROODU ZDV DERXW  /LQGHQ GROODUV WKH
DPRXQWRIFRQWHQWWKDWQHHGHGXSORDGLQWRWKHOHDUQLQJVSDFHTXLFNO\SXVKHGWKHFRVW









LGHQWLI\ WKH SXUSRVH RI WKH OHDUQLQJ VSDFH 6HH )LJXUH  :KHQ WKH SDQHO LV
















)LJXUH *HQHUDO /D\RXW IRU WKH 6/ /DQJXDJH /HDUQLQJ










6HH )LJXUH  5HDO WLPH LQ-FODVV LQWHUDFWLRQV EHWZHHQ WKH LQVWUXFWRU DQG WKH
VWXGHQWVXVLQJYRLFHFRPPXQLFDWLRQDOORZHG IRUFRQGXFWLQJFODVVHV VLPLODU WR WKRVH
GHOLYHUHGLQDIDFH-WR-IDFHFODVV/DUJHSUHVHQWDWLRQERDUGVZHUHXVHGLQIURQWRIWKH
VWXGHQWFKDLUVZLWKWKHFODVVQRWHVSURJUDPPHGWRUROOZKHQWKHLQVWUXFWRUZDQWHG 














YRLFH LQWHUIHUHQFH EHWZHHQ WKH SDLUV 6HH )LJXUH  &ROODERUDWLYH OHDUQLQJ ZDV
SRVVLEOHWKURXJKWKLVRQH-WR-RQHLQIRUPDODUUDQJHPHQW,WDOORZHGVWXGHQWVWRSUDFWLFH
WKHLU QHZO\ DFTXLUHG ODQJXDJH VNLOOV GXULQJ OHVVRQV DQG DOVR DOORZHG WXWRULQJ KHOS
GXULQJFODVVRUGXULQJµRIILFHKRXUV¶ 
 

































RU D SLFWXUH RI D IDPLO\:KHQ WKH VWXGHQW WRXFKHG WKH VRXQG EXWWRQ ORFDWHG WR WKH
ERWWRPOHIWRIWKHERDUGWKH(QJOLVKZRUGDVZHOODVWKHFRUUHVSRQGLQJ$UDELFZRUG
ZRXOGEHKHDUG3UHVVLQJD IRUZDUGQDYLJDWLRQ EXWWRQ ORFDWHG WR WKHERWWRPULJKW D
SLFWXUHRUDQDPHRIDIDPLO\PHPEHUIDWKHUGDXJKWHUHWFZRXOGEHGLVSOD\HGDQG
ZKHQ WKH VRXQG EXWWRQ LV SUHVVHG DJDLQ WKH VWXGHQW ZDV DEOH WR OLVWHQ WR D SUH-
UHFRUGHGDXGLRILOHWKDWSURQRXQFHGWKH$UDELFZRUGIRUWKDWIDPLO\PHPEHU 
 
6WXGHQWVZHUHDEOH WRDFFHVV WKHSUDFWLFHDUHDDQ\ WLPHIRUUHYLHZLQJFODVVPDWHULDO




7KH SUDFWLFH ERDUGV ZHUH SODFHG IDU DSDUW GXULQJ WKH VWXGLHV LQ RUGHU WR PLQLPL]H
VRXQG LQWHUIHUHQFH ,WZDV IRXQG WKDW DPLQLPXPGLVWDQFHRI DURXQGPHWHUVZDV


















)LJXUH 3UDFWLFH ERDUGV ZLWK RQH ERDUG SHU FODVV
DFWLYLW\7KHVRXQGEXWWRQ LV VHHQ WR WKHERWWRP OHIW DQG WKH
QDYLJDWLRQEXWWRQVWRWKHERWWRPULJKW 
)LJXUH $QRYHUYLHZRIVRPHRIWKHGLIIHUHQWSUDFWLFH
ERDUGV XVHG IRU WKH VWXGLHV 8QOLNH WKH ILJXUH WKH ERDUGV
ZHUH VSUHDG IDU DSDUWGXULQJ WKH VWXGLHV WRPLQLPL]H VRXQG
LQWHUIHUHQFH 
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RI WKH OHDUQLQJGHVLJQZDVEXLOGLQJVXLWDEOH'VHWXSV WKDWZRXOGDOORZVWXGHQWV WR
SUDFWLFH WKHLU /HEDQHVH$UDELF ODQJXDJH VNLOOV LQ GLIIHUHQW VFHQDULRV VXFK DV µDW WKH
$LUSRUW¶ µLQ WKH 7D[L¶ µDW WKH +RWHO¶ µDW WKH UHVWDXUDQW¶ µDW WKH 8QLYHUVLW\¶ HWF
FHQWULQJDURXQGRQH WKHPHZKLFKZDVYLVLWLQJ/HEDQRQWRDWWHQGDFRQIHUHQFH 
 







IRU HDFK VFHQDULR$SUREOHPZDV IDFHGKRZHYHUZLWKREWDLQLQJSHUPLVVLRQV WRXVH
FRS\ULJKWHG LPDJHVRII WKH ,QWHUQHW1RUHSO\ZDVUHFHLYHGDIWHUD UHTXHVW IRUXVLQJ
LPDJHVIURPDGDWDEDVHRI/HEDQHVHSKRWRVDQGWKH8QLYHUVLW\RI1RWWLQJKDPSROLF\
GLG QRW DOORZ IRU XVLQJ FRS\ULJKWHG LPDJHV ZLWKRXW SHUPLVVLRQ 7KH SUREOHP ZDV






)LJXUH 5ROH-SOD\ DUHD ZKHUH WKH VWDJH





GHYHORSHG $ ' FKDLU IRU H[DPSOH ZRXOG SURGXFH WKH VRXQG µ.HUVL¶$UDELF IRU
FKDLUZKHQWRXFKHGE\WKHVWXGHQW7KHVHREMHFWVZHUHRUJDQL]HGLQWKHPHV$FKDLU
ZDVSDUWRIDGLQLQJWDEOHVHWIRUH[DPSOHDQGWKHGLQLQJWDEOHZDVSDUWRIDGLQLQJ
URRP LQVLGH D KRXVH WKDW WKH SDUWLFLSDQW FRXOG ZDON WKURXJKRXW WRXFKLQJ HDFK DQG
HYHU\GHVLUHGREMHFWOLVWHQLQJWRLWV$UDELFODQJXDJHHTXLYDOHQW6HH)LJXUH 
 
7KLV DOORZHG IRU RQ-GHPDQG LQWHUDFWLRQV RI SDUWLFLSDQWV ZLWK WKH OHDUQLQJ VSDFH WR








2SWLRQDOVSDFHVDQG LQWHUIDFHV WKDWFRXOGKDYHDOORZHGIRUDQRSWLPDOGHVLJQRI WKH
9:OHDUQLQJVSDFHEXWWKDWZHUHQRWLPSOHPHQWHGDUHRXWOLQHGEHORZ7RDOORZIRUD
WUXH LPPHUVLYHFXOWXUDO H[SHULHQFHDQLPDWHG ODQGPDUNV LQ/HEDQRQ OLNH WKH&HGDUV
)RUHVW WKH %DDOEDFN 7HPSOHV RU WKH -HLWD *URWWR FRXOG EH FRQVWUXFWHG LQ 6/ WR
VXSSRUW FODVVURRP GLVFXVVLRQV DQG WR LQWURGXFH WKH /HEDQHVH FXOWXUH DQG KHULWDJH





6/DOORZVXVHUDFFHVV WRRQOLQHYLGHRV DWWDFKHG WR VFULSWHGREMHFWVRUERDUGV6KRUW
$UDELFODQJXDJHGLVFXVVLRQVFRXOGKDYHEHHQYLGHRWDSHGDQGLQFOXGHGLQWKHSUDFWLFH
DUHD DOORZLQJ VWXGHQWV WR OLVWHQ WR D QRUPDO FRQYHUVDWLRQ EHWZHHQ QDWLYH $UDELF
VSHDNHUVLQVXSSRUWRIWKHOHDUQLQJSURFHVV 
 
,Q-ZRUOG OLEUDULHV ZKLFK ZHUH EHFRPLQJ SRSXODU FRXOG HQKDQFH WKH OHDUQLQJ
H[SHULHQFH E\ SURYLGLQJ UHIHUHQFH PDWHULDO IRU VWXGHQWV ,Q-ZRUOG DFFHVV WR WKH
,QWHUQHWFRXOGDOVRRIIHUGLYHUVHOHDUQLQJRSSRUWXQLWLHVDYDLODEOHWKURXJKZHESDJHVRU
ZHE  WHFKQRORJLHV 5HVRXUFHV DYDLODEOH WR 6/ XVHUV WKURXJK WKH ,QWHUQHW LQFOXGH
ZKLWHERDUG FRPPXQLFDWLRQ DQG FROODERUDWLRQ WRROV OLNH GHVNWRS ZHE-FRQIHUHQFLQJ
DSSOLFDWLRQVODQJXDJHWUDQVODWRUVDQGLQIRUPDWLRQFHQWUHV 
 
7RROV WKDW LQWURGXFH WKH IXQFWLRQDOLW\ RI 9LUWXDO /HDUQLQJ (QYLURQPHQWV OLNH




&RQWHQW 0DQDJHPHQW WRROV ZHUH QHHGHG WR VLPSOLI\ WKH ZRUN RI WKH LQVWUXFWRU LQ
VHWWLQJXSWKHOHDUQLQJVSDFH&XVWRPL]DEOHOHDUQLQJREMHFWVZLWKDSUHGHILQHGVHWRI





WKHQ SURMHFWHG WKHVH UHTXLUHPHQWV LQ OLJKW RI DYDLODEOH 9: LVODQGV DQG UHVRXUFHV
JLYLQJ DQ DFFRXQW RI WKH VWDJHV RI GHYHORSPHQW RI WKH OHDUQLQJ VSDFH DQG WHFKQLFDO
DQG DGPLQLVWUDWLYH LVVXHV IDFHG GXULQJ GHYHORSPHQW7KH FKDSWHU WKHQ VKRZHG ZLWK
 132 
JUDSKLFDO LOOXVWUDWLRQV WKH OHDUQLQJ VSDFHV WKDW ZHUH FRQVWUXFWHG WR PHHW WKH GHVLJQ
UHTXLUHPHQWV IRU9:OHDUQLQJVSDFHVDQGFRQFOXGHGZLWKDVHWRISRVVLEOHGHVLJQV













WKH TXDOLW\ RI ODQJXDJH OHDUQLQJ DQG WR GHVLJQFXVWRPL]H DQ RSWLPL]HG 9:




$IWHU D 3LORW 6WXG\ GHVFULEHG LQ FKDSWHU  ZDV FRQGXFWHG EHWZHHQ 0DUFK DQG -XQH
PRUHLQIRUPDWLRQZDVDYDLODEOHWRJXLGHWKHGHVLJQDQGLPSOHPHQWDWLRQRIWKH
PDLQ UHVHDUFK VWXG\ 7KH 3LORW 6WXG\ LQYROYHG GHOLYHULQJ DQ$UDELF ODQJXDJH FODVV
IURP /HEDQRQ WR 8.-EDVHG VWXGHQWV WKURXJK YLGHRFRQIHUHQFLQJ 3LORW 6WXG\ LVVXHV
IDFHG PDGH LW FOHDU WKDW WKH OLPLWDWLRQV LPSRVHG E\ WHFKQRORJ\ KLQGHUHG WKH ORQJ-
GLVWDQFH LPSOHPHQWDWLRQ RI WKH QHZ 6WXG\ 7KH WHFKQLFDO DQG RUJDQL]DWLRQDO LVVXHV




UHVHDUFKHU LV EDVHG LQ /HEDQRQ 7KH UHVHDUFKHU WKXV QHHGHG WR WUDYHO WR WKH 8. LQ
RUGHU WR FRQGXFW6WXG\-DQG6WXG\-3ODQQLQJ IRU UHVHDUFK6WXG\- VWDUWHG LQ ODWH
DQGDSODQZDVFRPSOHWHGLQ)HEUXDU\ZKLFKLQFOXGHGERWKWKHWHFKQLFDO
UHTXLUHPHQWV DQG WKH JHQHUDO GHVLJQ RI WKH VWXG\ 6WXG\- ZDV FRQGXFWHG EHWZHHQ





,Q$XJXVW DQG 6HSWHPEHU   SRVW-JUDGXDWH VWXGHQWVVWDII ZHUH UHFUXLWHG IURP
DFURVVWKH8QLYHUVLW\RI1RWWLQJKDPWRVLWIRU/HEDQHVH$UDELF/DQJXDJHFODVVHV7KH
FODVVHV ZHUH GHOLYHUHG WR SDUWLFLSDQWV EHWZHHQ 2FWREHU DQG 1RYHPEHU  $
ODQJXDJH DSWLWXGH WHVW FDOOHG WKH 0RGHUQ /DQJXDJH $SWLWXGH 7HVW 0/$7 ZDV
FRQGXFWHG GXULQJ WKH ILUVW PHHWLQJ %DVHG RQ WKH 0/$7 DQG RWKHU FULWHULD
SDUWLFLSDQWVZHUHGLYLGHGLQWRWKUHHJURXSVZLWKVLPLODUODQJXDJHDSWLWXGH 
 
6L[ ODQJXDJHFODVVHVZHUH WKHQGHOLYHUHG WR HDFKJURXSXVLQJRQHRI WKUHHGLIIHUHQW
PHGLD IDFH-WR-IDFH YLGHRFRQIHUHQFLQJ DQG WKH 9LUWXDO :RUOG 9: 6HFRQG /LIH
XVLQJ WKHSDUDOOHO FODVV-GHOLYHU\PRGHOH[SODLQHG LQ VHFWLRQ6WXGHQWSUH- DQG
SRVW-DWWLWXGH VXUYH\V ZHUH GRFXPHQWHG LQIRUPDO LQWHUYLHZV ZHUH KHOG DQG DQ
DVVHVVPHQW RI VWXGHQW OHDUQLQJ ZDV FRQGXFWHG 5HIOHFWLRQV ZHUH PDGH WKURXJK D


















RWKHU PHWKRGV RI ZKROH FODVV WHDFKLQJ WKURXJK D FRPSDUDWLYH DQDO\VLV EHWZHHQ
OHDUQLQJPHGLD 
 
6WXG\-RXWFRPH LVKRSHG WR IDFLOLWDWH WKHIRUPXODWLRQRIDVHWRI UHVXOWV WKDWZRXOG







$UDELF ZDV FKRVHQ IRU WKH ODQJXDJH FODVVHV ,W ZDV HYLGHQW IURP WKH 3LORW 6WXG\
VXUYH\VWKDW$UDELFZDVDWWUDFWLYHIRU8.VWXGHQWVWROHDUQHVSHFLDOO\WKRVHVWXGHQWV
VWXG\LQJ 3ROLWLFV DQG ,QWHUQDWLRQDO 5HODWLRQV RU /DQJXDJHV DQG &XOWXUDO 6WXGLHV DV
WKH\WHQGWRQHHGIRUHLJQODQJXDJHVIRUWKHLUIXWXUHFDUHHUV 
 
/HEDQHVH $UDELF ZDV FKRVHQ EHFDXVH WKH 3K' UHVHDUFKHU ZKR ZRXOG GHOLYHU WKH










7KHUH ZDV D GUDZEDFN LQ XVLQJ $UDELF IRU WKH 6WXG\ 7KH $UDELF ODQJXDJH LV QRW
URRWHG LQ /DWLQ DQG KHQFH KDG OHWWHUV DQG VRXQGV QRW NQRZQ WR D (XURSHDQ





'XH WR WKH PDQ\ EHQHILWV LW EULQJV WRZDUGV DQVZHULQJ WKH UHVHDUFK TXHVWLRQ WKH
SDUDOOHOPRGHOZDVFKRVHQIRU6WXG\-3DUWLFLSDQWVZHUHDOORFDWHGLQWRWKUHHJURXSV
ZLWKHDFKJURXS WDNLQJ WKHFODVVHV WKURXJKRQHPHGLXPRXWRI WKH WKUHHPHGLD WKDW
LQFOXGHVDIDFH-WR-IDFHFODVVURRPD9&FODVVURRPDQGD9:FODVVURRP7KHGHVLJQ
LPSOLFDWLRQVIRUWKLVPRGHOLQFOXGHWKHIROORZLQJIDFWRUV 
o 3DUWLFLSDQWV GLVWULEXWHG DFURVV WKH WKUHH JURXSV PXVW EH VLPLODU LQ DJH
HGXFDWLRQDO EDFNJURXQGV PRWLYDWLRQ DQG ODQJXDJH DSWLWXGH LQ RUGHU WR
SURGXFH WKUHH JURXSV ZKLFK DUH DV KRPRJHQRXV DV SRVVLEOH IRU D IDLU
FRPSDULVRQWREHFDUULHG 
o 7KHJURXSVPXVWEHVLPLODU LQVL]HVRDVQRW WRDOORZIRUDJURXSWRKDYHDQ
DGYDQWDJH RYHU DQRWKHU VLQFH VPDOOHU JURXSV HQMR\ ULFKHU FRPPXQLFDWLRQV
DQGEHWWHUUHVXOWV0XUSK\	&LV]HZVND-&DUU 
o 7KH FODVV GHOLYHU\ SODQ VKRXOG EH VLPLODU DFURVV WKH WKUHH PHGLD LQ RUGHU WR
DOORZIRUD IDLUFRPSDULVRQ\HW LWPXVWEHDGDSWHG WR WKH WHDFKLQJPHGLD WR
WDNH DGYDQWDJH RI WKH OHDUQLQJ RSSRUWXQLWLHV LW SURYLGHV 6LPLODULWLHV LQ WKH






















$V WKH$UDELF /DQJXDJH FODVVHV ZRXOG EH GHOLYHUHG LQ (QJOLVK SDUWLFLSDQWV VKRXOG
KDYH DWWDLQHG FROOHJH-OHYHO (QJOLVK ODQJXDJH SURILFLHQF\ 7KLV VKRXOG EH HDVLO\
DWWDLQDEOH DV UHFUXLWPHQW ZRXOG EH FRQILQHG WR WKH 8QLYHUVLW\ RI 1RWWLQJKDP
FRQVWLWXHQWV 
 
$V WKH ODQJXDJH DSWLWXGH WHVW ZRXOG EH GHOLYHUHG YLD D FRPSXWHU-EDVHG WHVW &%7
DQGDVWKHFRPPXQLFDWLRQEHWZHHQWKHLQVWUXFWRUDQGWKHVWXGHQWVZRXOGEHGRQHYLD
HPDLO DQG DV WKH 9: FODVVHV ZRXOG EH GHOLYHUHG RQ D GHVNWRS 3& 6WXG\-
SDUWLFLSDQWVQHHGHGWREHFRQILGHQWLQWKHXVHRIFRPSXWHUWHFKQRORJ\8.VWXGHQWVDW
WKH%6FOHYHODQGDERYHDUHDVVXPHGWRKDYHVXLWDEOHFRPSXWHUVNLOOV6SHFLDOWUDLQLQJ






WKH UHVHDUFK VWXG\ DW DQ\ WLPH SULRU WR VHHNLQJ FRQVHQW HPSKDVLV PXVW EH SODFHG
XSRQ WKH LPSRUWDQFH RI FRPSOHWLQJ WKH FODVVHV E\ DOO SDUWLFLSDQWV DV DQ LPSRUWDQW
FRQGLWLRQWRFRPSOHWHWKH6WXG\VXFFHVVIXOO\ 
 
6LQFH WKH FODVVHV ZRXOG EH GHOLYHUHG WKURXJK WKUHH GLIIHUHQW PHGLD E\ WKH VDPH
LQVWUXFWRU LW ZDV QHFHVVDU\ WR ILQG WKUHH GLIIHUHQW WLPH VFKHGXOHV IRU WKH FODVVHV
3DUWLFLSDQW DYDLODELOLW\ ZDV QHFHVVDU\ WR PDWFK FODVV VFKHGXOHV ZKLFK PXVW
DFFRPPRGDWHWKHPDMRULW\RISDUWLFLSDQWVLQDFHUWDLQJURXS 
 
)UHTXHQW VKRUW GLVFXVVLRQ VHVVLRQV DUH QHFHVVDU\ WR PDNH VXUH DQ\ LQVWUXFWLRQDO





$V WKHSDUDOOHO FODVV-GHOLYHU\PRGHOKDVEHHQFKRVHQ IRU6WXG\- HDFKRI WKH WKUHH
JURXSV RI SDUWLFLSDQWV ZRXOG WDNH WKH $UDELF /DQJXDJH FODVVHV WKURXJK D XQLTXH













PXVW DOVR KDYH D VLPLODU HGXFDWLRQDO OHYHO WR SURGXFH WKUHH KRPRJHQHRXV JURXSV
VLPLODUDWHYHU\OHYHO 
 
3DUWLFLSDQW DOORFDWLRQ DFURVV JURXSV PXVW REVHUYH SDUWLFLSDQW WLPH VFKHGXOHV 7KLV




7KH JURXSV PXVW KDYH VLPLODU PRWLYDWLRQ OHDGLQJ WR VLPLODU UHWHQWLRQ UDWHV DQG












$SWLWXGH IRU OHDUQLQJ DQ\WKLQJ FDQ EH GHILQHG DV WKH DPRXQW RI WLPH LW WDNHV DQ
LQGLYLGXDO WR OHDUQ WKH WDVN LQ TXHVWLRQ ,QGLYLGXDOV GLIIHU QRW LQ ZKHWKHU WKH\ FDQ





VLPLODUDVSRVVLEOH LQ WKHLUDELOLW\ WR OHDUQDQHZ ODQJXDJHRU ODQJXDJHDSWLWXGH VR
 140 
WKDW WKH UHVXOWV RI WKH FRPSDUDWLYH DQDO\VLV ZRXOG UHIOHFW WKH SURV DQG FRQV RI WKH
PHGLD DQG QRW WKH JURXS VWUHQJWKV RU ZHDNQHVVHV 7KLV ZRXOG EHWWHU LQGLFDWH WKH
HIIHFWLYHQHVVRIWKH9:PHGLXPLQGHOLYHULQJODQJXDJHOHDUQLQJ 
 
6HYHUDO ODQJXDJH DSWLWXGH WHVWV KDYH EHHQ GHYHORSHG EXW WKH 0RGHUQ /DQJXDJH
$SWLWXGHWHVW0/$7ZKLFKZDVGHYHORSHGLQWKHVKDVEHHQWKHPRVWXVHGDQG
UHVHDUFKHGDQGKDVVWRRGWKHWHVWRIWLPHDVLWKDVEHHQSURYHQWREHVWLOOYDOLGZLWK
FKDQJLQJ PHWKRGV RI ODQJXDJH WHDFKLQJ IURP WKH DXGLR-OLQJXDO WHDFKLQJ PHWKRGV
XVHGZKHQWKH0/$7ZDVGHYHORSHG WR WKHPRUHFRPPXQLFDWLYHWHDFKLQJPHWKRGV
XWLOL]HGODWHU$FFRUGLQJWRUHVHDUFKFRQGXFWHGE\0DGHOLQH(KUPDQ(KUPDQ






ZHOO DV DQ µDXGLWRU\ DOHUWQHVV¶ IDFWRU ZKLFK ZRXOG DIIHFW WKH VXEMHFW¶V DXGLWRU\
FRPSUHKHQVLRQ RI D IRUHLJQ ODQJXDJH 7KH 3KRQHWLF 6FULSW VHFWLRQ LV GHVLJQHG WR
PHDVXUH WKH VXEMHFW¶V VRXQG-V\PERO DVVRFLDWLRQ DELOLW\ZKLFK LV WKH DELOLW\ WR OHDUQ
FRUUHODWLRQVEHWZHHQVRXQGVRIVSHHFKDQGWKHFRUUHVSRQGLQJZULWWHQV\PEROV 
 
7KH 6SHOOLQJ &OXHV+LGGHQ:RUGV VHFWLRQ D KLJKO\ VSHHGHG VHFWLRQ LV GHVLJQHG WR
WHVW WKHVXEMHFW¶VYRFDEXODU\NQRZOHGJHRI(QJOLVKDVZHOODVKLVKHU VRXQG-V\PERO
DVVRFLDWLRQ DELOLW\ 7KH :RUGV LQ 6HQWHQFHV VHFWLRQ LV GHVLJQHG WR PHDVXUH WKH











GHOLYHULQJ WKH VSRNHQ /HEDQHVH$UDELF ODQJXDJH :KLOH LW LV YHU\ KDUG WR IROORZ D
FHUWDLQGHOLYHU\SODQWR WKHPLQXWHD W\SLFDO-PLQXWHVHVVLRQZDVURXJKO\GLYLGHG
DVIROORZV 




o 5HYLHZRIODVWVHVVLRQ¶VPDWHULDO PLQXWHV 
o /HFWXUHRQQHZPDWHULDO  PLQXWHV 




o 6KRUWLQ-FODVVDVVLJQPHQW  PLQXWHV 
o 5HYLHZRIWKHVHVVLRQ¶VPDWHULDO PLQXWHV 
o 6KRUWUHIOHFWLRQVHVVLRQ  PLQXWHV 
,Q WKH ILUVW LQWURGXFWRU\ VHVVLRQ WKH FRXUVH RYHUYLHZ ZDV GHOLYHUHG UHVHDUFK HWKLFV
UHTXLUHPHQWVZHUHDGGUHVVHGDQGD ODQJXDJHDSWLWXGH WHVWZDVFRQGXFWHG$VSHFLDO
RULHQWDWLRQ VHVVLRQ ZDV QHHGHG WR KDYH WKRVH VWXGHQWV WDNLQJ WKH FODVV WKURXJK WKH
9LUWXDO:RUOGUHJLVWHUZLWKDQGJHWIDPLOLDUZLWKXVLQJWKHQHZHQYLURQPHQW 
 
'XULQJ WKH VHFRQG VHVVLRQ SDUWLFLSDQWV ILOOHG D SUH-VWXG\ DWWLWXGH VXUYH\$FWLYLWLHV
WRRN ORQJHU RU VKRUWHU WLPH WKDQ H[SHFWHG EXW WKH RYHUDOO DFWLYLW\ VFKHGXOH ZDV
FRQWUROOHGE\WKHLQVWUXFWRULQDZD\WKDWHQVXUHGSURSHUFODVVSURJUHVVZKLOHNHHSLQJ
 142 
VWXGHQWV PRWLYDWHG 5ROH-SOD\ DFWLYLWLHV ZHUH KHOG DV RI WKH WK VHVVLRQ DIWHU
SDUWLFLSDQWV JDLQHG VRPH IDPLOLDULW\ DQG FRPPDQGRI WKH$UDELF ODQJXDJH VWUXFWXUH
DQGXVH 
 
7KH ILQDO VHVVLRQ DFWLYLWLHV LQFOXGHG ILOOLQJ LQ D SRVW-VWXG\ DWWLWXGH VXUYH\ D ILQDO














ZHOO DV SDUWLFLSDQW IHHGEDFN WKURXJK LQIRUPDO GLVFXVVLRQV DQG LQWHUYLHZV 6WXG\-
KRZHYHU FRQWDLQV WZR DGGLWLRQV WKH ILQDO FODVV DVVHVVPHQW WR EH DEOH WR FRPSDUH
EHWZHHQWKHUHVXOWVSURGXFHGE\HDFKPHGLXPDQGUHFRUGLQJVRIDOOFODVVHVDFURVVWKH
WKUHHPHGLDDOORZLQJIRUDFULWLFDO-LQFLGHQWDQDO\VLVRIFODVVHV6XFKDQDO\VLVZRXOG
OHDG WR WKH GLVFRYHU\ RI EUHDNGRZQV LQ WKH OHDUQLQJ SURFHVV DV ZHOO DV QRWDEOH
EUHDNWKURXJKV LQIRUPDWLRQWKDWZRXOGVKHGOLJKWRQZKHWKHUVWXGHQWVXVLQJWKH9:


















PHGLD RI LQVWUXFWLRQ XVHG VXFK DV WKHLU HDVH RI XVH WKHLU HIIHFWLYHQHVV DQG WKH
SUREOHPVSRVHGE\HDFKPHGLDLQVXSSRUWLQJODQJXDJHOHDUQLQJ7KH$VVHVVPHQW7HVW
LV D FRPPRQ WHVW JLYHQ WR DOO WKUHH JURXSV WDNLQJ WKH$UDELF FRXUVH WR DVVHVV WKH
OHDUQLQJ RXWFRPHV RI HDFK PHGLXP LQFOXGLQJ WKH YRFDEXODU\ VSHDNLQJ DQG
XQGHUVWDQGLQJ VNLOOV DFTXLUHG DQG WKH DELOLW\ WR SUDFWLFH WKHVH ODQJXDJH VNLOOV LQ
SUDFWLFDOVLWXDWLRQV ,QWHUYLHZVZHUHFRQGXFWHGDIWHU WKHFRXUVHZDVRYHU LQRUGHU WR
FROOHFW SDUWLFLSDQW IHHGEDFN RQ WKH HQWLUH OHDUQLQJ SURFHVV UHIOHFWLQJ RQ SUREOHPV
IDFHGDQGVXFFHVVHVDFKLHYHG2QHRWKHUVRXUFHRI IHHGEDFNZDV WKHVXSHUYLVRUDQG




WR-IDFH DQG 9& WHDFKLQJ VHVVLRQV DQG RQ YLGHR DV ZHOO DV VFUHHQ FDSWXUHV RI
LQWHUDFWLRQVLQWKHYLUWXDOZRUOGVHHNLQJEUHDNGRZQVLQWKHODQJXDJHOHDUQLQJSURFHVV





7KHQ WUDQVFULSWVRI WKH GLDORJXHDQG LQWHUDFWLRQV IRU FULWLFDO LQFLGHQWV DUH JHQHUDWHG
DQG DQDO\]HG WR LQIHU VHTXHQFHV DQG WKHPHV RI UHSHDWHG LQFLGHQWV WKHLU SRWHQWLDO
FDXVHVWKHSUREOHPVEHKLQGWKHPDQGWKHLUSRVVLEOHUHSDLUV 
 
(DFK FULWLFDO LQFLGHQW REVHUYHG E\ WKH 3K' UHVHDUFKHU LV ORJJHG RQ D7UDQVFULSW-RI-
,QFLGHQW WHPSODWH6HH$SSHQGL[ZKLFKVSHFLILHGWKH6WXG\QDPHRU WKH
PHGLXP XVHG WKH LQFLGHQW QXPEHU DQG WLWOH WKH OHVVRQ DQG GDWH DQG WKH WLPH LQWR
OHVVRQ ZKHQ WKH LQFLGHQW ZDV REVHUYHG :KHQ DOO SDSHUV DUH FROOHFWHG WKH\ DUH
UHYLHZHG DQG FDWHJRUL]HG DFFRUGLQJ WR WKH QDWXUH RI WKH LQFLGHQW ZHDWKHU D
EUHDNGRZQRUDEUHDNWKURXJK7KHQHDFKFDWHJRU\LVUHYLHZHGIRUFHUWDLQSDWWHUQVRU
WKHPHVRIRFFXUUHQFHV DQGDIWHU WKHPDWLFDQDO\VLVPDLQ WKHPHVDUHGHWHUPLQHG IRU
HDFKFDWHJRU\ 
 
2QFH WKHDERYH LQIRUPDWLRQZDVFROOHFWHGDFRPSDUDWLYHDQDO\VLVZDV HPSOR\HG WR
DQDO\]H WKH ZKROH FRUSXV RI GDWD JDWKHUHG DFURVV WKH WKUHH GLIIHUHQW PHGLD RI







,Q ZKDW IROORZV WKH PDLQ WHFKQLFDO LWHPV WKDW ZHUH UHTXLUHG WR VXSSRUW 6WXG\- DUH
GHVFULEHG $ FODVVURRP WZR 9LGHR &RQIHUHQFLQJ 9& IDFLOLWLHV D FRPSXWHU ODE
HTXLSSHG ZLWK  FRPSXWHUV ZLWK DFFHVV WR WKH VHUYHUV RI WKH 9LUWXDO :RUOG 9:
6HFRQG /LIH 6/ D 6/ LVODQG VHWXS IRU GHOLYHULQJ WKH FODVVHV YLGHR DQG DXGLR
HTXLSPHQW VHWXS DV LQ D GLVWULEXWHG 79 VWXGLR DORQJ ZLWK SUH-VWXG\ WHVWLQJ
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DGPLQLVWUDWLYH DQG WHFKQLFDO VXSSRUW E\ WKH 8QLYHUVLW\ RI 1RWWLQJKDP /HDUQLQJ
6FLHQFHV 5HVHDUFK ,QVWLWXWH /65, SHUVRQQHO LV DQ RXWOLQH RI 6WXG\- WHFKQLFDO
UHTXLUHPHQWV 7KHUH IROORZV D PRUH GHWDLOHG DUWLFXODWLRQ IRU HDFK RI WKHVH
UHTXLUHPHQWV 
 
 3UH-6WXG\7HVWLQJ  
0DQ\ V\VWHPV ZHUH LQYROYHG LQ WKH VWXG\ VSDQQLQJ WKH 9: HQYLURQPHQW WKH 9&
V\VWHP WKH VWRUDJHDQG UHWULHYDO V\VWHP WKHDGPLQLVWUDWLYH VXSSRUW V\VWHP DQG WKH
WHFKQLFDOVXSSRUWV\VWHP$OWKRXJKPDQ\RIWKHVHV\VWHPVZHUHDOUHDG\LQSODFHSUH-











 9LGHRFRQIHUHQFLQJ)DFLOLWLHV  
7ZRIDFLOLWLHVZHUHUHTXLUHGRQHIRUWKHWHDFKHUDQGRQHIRUWKHVWXGHQWV7KHDXGLR
DQG YLGHR TXDOLW\ ZHUH UHDVRQDEOH ZLWKLQ D  GURSSHG-SDFNHWV UDWH DQG  PV
PD[LPXP URXQG WULSGHOD\ W\SLFDO IRU LQWHU-FRQWLQHQW ,QWHUQHW FRQQHFWLRQV )HDWXUHV
DQG WRROV UHTXLUHG LQFOXGHG ODSWRSZKLWHERDUG LPDJH WUDQVIHU DQG KDYLQJ D GXDO
SURMHFWLRQRI WKH LQVWUXFWRU¶VYLGHR IHHGDQG WKH HOHFWURQLFZKLWHERDUGKHXVHG7KH












WKDW WKH FRPSXWHU ODE IDFLOLW\ GHVNWRSV FDPH ZLWK WKH UHTXLUHG KDUGZDUH LQFOXGLQJ
VXLWDEOH JUDSKLFV FDUGV WR VXSSRUW WKH 9: 6/ ,QWHUQHW DFFHVV ZDV DYDLODEOH WR DOO
3&VDVERWKWKH0/$7DQG6/UHTXLUHGDFFHVVWRFHQWUDOVHUYHUVWKURXJKWKH,QWHUQHW





IL[HG QHWZRUN IRU WKH ILUVW WLPH RQ )ULGD\ )HEUXDU\ VW  H[DFWO\ HLJKW PRQWKV




$ 6/ LVODQG ZLWK DQ DUHD RI DURXQG  P ZDV UHTXLUHG WR VHWXS WKH 9:
FODVVURRPHQYLURQPHQW7KLVZDVQHFHVVDU\ WRPLQLPL]HYRLFH LQWHUIHUHQFHEHWZHHQ








8VLQJ D 9/( SODWIRUP OLNH :HE&7 LQ VXSSRUW RI ODQJXDJH FODVVHV DFURVV DOO WKUHH











$ VWRUDJH DQG UHWULHYDO V\VWHP ZDV QHFHVVDU\ WR DUFKLYH DOO FODVV VHVVLRQV$ YLGHR
UHFRUGLQJ DQG UHWULHYDO V\VWHP ZDV QHHGHG IRU WKH IDFH-WR-IDFH WKH YLGHR
FRQIHUHQFLQJ DQG WKH 9: FODVVURRPV 7KH V\VWHP ZDV SUH-WHVWHG LQFOXGLQJ YLGHR






/65, FDUULHV H[FHOOHQW VXSSRUW IDFLOLWLHV ZLWK DGPLQLVWUDWLYH DQG WHFKQLFDO VXSSRUW
V\VWHPV WKDWKDYHSURYHGKLJKO\UHOLDEOHDQGHIILFLHQWGXULQJ WKH3LORW6WXG\ ,WZDV
KHOSIXO WR FOHDUO\ GHILQH 6WXG\- VXSSRUW UHTXLUHPHQWV DQG SRVVLEOH ZRUN-DURXQG
PHDVXUHV IRU SUREOHPDWLF VFHQDULRV 3URSHU FRQWLQJHQF\ SODQQLQJ ZDV QHFHVVDU\ LQ













7KH 821 6FKRRO RI 3ROLWLFV DQG ,QWHUQDWLRQDO 5HODWLRQV KDG RYHU  VWXGHQWV




PDLQ 3K' SURMHFW VXSHUYLVRU PDGH FRQWDFW ZLWK WKH 6FKRRO RI 3ROLWLFV DQG
,QWHUQDWLRQDO 5HODWLRQV DQG ZLWK WKH 'HSDUWPHQW RI 0RGHUQ /DQJXDJHV DW WKH
8QLYHUVLW\ RI 1RWWLQJKDP WR DGYHUWLVH D FRPSOHPHQWDU\ /HEDQHVH-$UDELF ODQJXDJH
FODVV WR VWXGHQWV DIWHU ZKLFK DQ DQQRXQFHPHQW ZDV PDGH WKURXJK WKH 6FKRRO RI
3ROLWLFV DQG ,QWHUQDWLRQDO5HODWLRQV6XPPHU-QHZVOHWWHU WKDWZDVGLVWULEXWHG WR
DOO QHZFRPHUV WR WKH 0$ GHJUHHV 2Q 6HSWHPEHU QG  D SUHVHQWDWLRQ ZDV
GHOLYHUHGE\WKH3K'UHVHDUFKHUWRDODUJHJURXSRIVWXGHQWVDWWKH6FKRRO 
 
)O\HUV DQQRXQFLQJ WKH FRXUVH ZHUH SRVWHG LQ WKH 6WXGHQW 8QLRQ %XLOGLQJ DQG DQ
HPDLO DQQRXQFHPHQW ZDV FLUFXODWHG WR VWXGHQWV ZKR SUHYLRXVO\ SDUWLFLSDWHG LQ
H[SHULPHQWV DW WKH /HDUQLQJ 6FLHQFHV 5HVHDUFK ,QVWLWXWH /65, ZKHUH WKH UHVHDUFK
ZDV EDVHG$Q DQQRXQFHPHQW ZDV DOVR SRVWHG DW WKH /65, ZHEVLWH  SDUWLFLSDQWV









FRXUVH WKURXJK IO\HUV FRXOG EH VSOLW EHWZHHQ WKH SXEOLF IO\HUV DURXQG FDPSXV DQG






7KH\ LQFOXGHG WKUHH IDFXOW\DQGVWDIIPHPEHUVRQHDOXPQL ILYH%6FVWXGHQWV IRXU
3K'VWXGHQWVDQG06FVWXGHQWV 
 
2XW RI WKH  SDUWLFLSDQWV ZKR VDW IRU WKH 0/$7 WHVW  VWXGHQWV ZHQW RQ WR WKH
VHFRQGVHVVLRQDQGILOOHGDSDUWLFLSDQW-EDFNJURXQGTXHVWLRQQDLUH$SSHQGL[DQG
D 3UH-6WXG\$WWLWXGH 6XUYH\ %DVHG RQ WKDW TXHVWLRQQDLUH WKH IROORZLQJ IDFWV ZHUH
GHWHUPLQHGDERXW6WXG\-3DUWLFLSDQWV 
 
+DOI RI WKH SDUWLFLSDQWV FDPH IURP WKH 6FKRRO RI 3ROLWLFV DQG WKH RWKHU KDOI
GLVWULEXWHG DFURVV WKH GHSDUWPHQWV RI 0RGHUQ /DQJXDJHV DQG &XOWXUDO 6WXGLHV WKH
/HDUQLQJ6FLHQFHV5HVHDUFK,QVWLWXWH/65,D%XVLQHVV6FKRROIDFXOW\PHPEHUDQG





1LQHWHHQ SDUWLFLSDQWV ZHUH FORVH LQ DJH EHWZHHQ  DQG  \HDUV ROG DQG ILYH
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SDUWLFLSDQWVZHUHRYHU\HDUVROG7KHUHZHUHIHPDOHSDUWLFLSDQWVDQGWHQPDOH

























JXLGHOLQHV IRU FRQGXFWLQJ UHVHDUFK DW WKH 6FKRRO RI (GXFDWLRQ LQ WKH 8QLYHUVLW\ RI
1RWWLQJKDPZKLFKDUHLQDFFRUGDQFHZLWKWKH%ULWLVK3V\FKRORJLFDO6RFLHW\&RGHRI
&RQGXFW (WKLFDO 3ULQFLSOHV 	 *XLGHOLQHV  SDJHV - VHFWLRQ RQ (WKLFDO
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3ULQFLSOHV IRU&RQGXFWLQJ5HVHDUFKZLWK+XPDQ3DUWLFLSDQWV DQGZKLFKDUHDOVR LQ





-XELOHH FDPSXV WR  8QLYHUVLW\ RI 1RWWLQJKDP VWXGHQWV DOXPQL IDFXOW\ DQG VWDII
PHPEHUV 7KH RQH-KRXU WHVW ZDV GHOLYHUHG LQ %ULWLVK (QJOLVK WKURXJK D FRPSXWHU-
EDVHG WHVWSURJUDP&%7 %DVHGRQ WHVW UHVXOWV6WXG\-SDUWLFLSDQWVZKRSXUVXHG
WKH VWXG\ ZHUH DOORFDWHG WR WKUHH KRPRJHQHRXV JURXSV ZKLFK KDG VLPLODU ODQJXDJH
DSWLWXGH7KHVLPLODULW\EHWZHHQWKHWKUHHJURXSVZDVDFKLHYHGLQJURXS0/$7VFRUH






SDUWLFLSDQW DOORFDWLRQ DFURVV JURXSV ZHUH GHPDQGLQJ DQG ZLWK WKH 6WXG\ EHLQJ
FRQGXFWHG DW WKH VWDUW RI WKH DFDGHPLF \HDU SDUWLFLSDQW VFKHGXOHV ZHUH WLJKW DQG
FODVVURRPDQGODEUHVHUYDWLRQVZHUHWULFN\ 
 
$IWHU WKH VWXGHQWV FRQGXFWHG WKH 0/$7 WHVW SDUWLFLSDQW WHVW VFRUHV ZHUH OLVWHG LQ
GHVFHQGLQJ RUGHU IURP WKH KLJKHVW VFRUH WR WKH ORZHVW 7KH SDUWLFLSDQW ZLWK WKH
KLJKHVWVFRUHZDVDOORFDWHGWRJURXSRQHWKHVHFRQGWRJURXSWZRDQGWKHWKLUGVFRUH
WR JURXS WKUHH 7KH IRXUWK VFRUH ZDV WKHQ DOORFDWHG WR JURXS RQH WKH IROORZLQJ WR





JURXSV VR WKDW WKH JURXSV ZRXOG KDYH VLPLODU 0/$7 WHVW VFRUH DYHUDJHV 7KH
DOORFDWLRQ 6LPLODULW\ ZDV DOVR DFKLHYHG LQ WKH VSUHDG RI SDUWLFLSDQWV ZLWK VLPLODU




RWKHU DOORFDWLRQ FULWHULD VXFK DV SDUWLFLSDQWV¶ WLPH VFKHGXOHV DQG WKHLU SHUVRQDO
SUHIHUHQFHVIRUDPHGLDRI LQVWUXFWLRQ7ZRSDUWLFLSDQWVIRUH[DPSOHUHTXHVWHGWREH










$OO ODQJXDJH FODVVHV ZHUH GHOLYHUHG E\ WKH 3K' UHVHDUFKHU 5LDG 6DED D QDWLYH
VSHDNHU RI /HEDQHVH $UDELF ZKR DV RI 6HSWHPEHU  KDV KDG  \HDUV RI
XQLYHUVLW\-OHYHO WHDFKLQJH[SHULHQFH LQ WKHDUHDVRI(QJLQHHULQJDQG6FLHQFHVDW WKH
8QLYHUVLW\RI%DODPDQGDOHDGLQJ8QLYHUVLW\LQKLVKRPHFRXQWU\/HEDQRQ 
 
7KHUHVHDUFKHU LVDQDWLYHVSHDNHURI/HEDQHVH$UDELFDQGKLVDELOLW\ WRGHOLYHU WKH








LQVLJKW LQWR FODVV DWWLWXGHV WRZDUGV WKH PHGLD EHLQJ XVHG 2QH VFHQDULR WKDW PLJKW
QHHGWREHSURYLGHGIRUZDVDEDFN-XSLQVWUXFWRULQFDVHWKHLQVWUXFWRUJRWLOORUKDGWR





DQGD9LUWXDO:RUOG 9:FODVV$OOPHGLDZHUHEDVHG LQ WKH /65, IDFLOLWLHV DW WKH





WZR ODUJH-VFUHHQ LQWHUDFWLYH ZKLWHERDUGV LQ WKH IURQW DQG RQH LQ WKH EDFN DQG KDG
PRYDEOH FKDLUV DQG WDEOHV DOORZLQJ URRP DGDSWDELOLW\ WR VHYHUDO OHDUQLQJ VFHQDULRV





7KH 9& FODVVHV ZHUH FRQGXFWHG EHWZHHQ WKH )/5 DQG WKH 8VDELOLW\ ODE DFURVV WKH
















6L[ /HEDQHVH $UDELF /DQJXDJH FODVVHV ZHUH GHOLYHUHG WKURXJK HDFK PHGLXP RQ D
ZHHNO\EDVLVEHWZHHQ2FWREHUDQG1RYHPEHU6WXG\-7LPH7DEOH $SSHQGL[
 OLVWV WKH ZHHNV ZKHQ FODVVHV ZHUH GHOLYHUHG DORQJ ZLWK D OLVW RI WKH YDULRXV








)LJXUH 7KH )OH[LEOH /HDUQLQJ 5RRP )/5








)DFH-WR-IDFH FODVVHV ZHUH KHOG DW WKH )/57KH LQWHUDFWLYH ZKLWHERDUGV DW WKH )/5








)LJXUH $ IDFH-WR-IDFH FODVVURRP EHLQJ KHOG DW WKH )OH[LEOH
/HDUQLQJ 5RRP )/5 7KH UHFRUGHG YLGHR LQFOXGHG D YLHZ RI WKH
LQVWUXFWRU WRS ULJKW WKH VWXGHQWV ERWWRP ULJKW DQG RQH RI WKH WZR
LQWHUDFWLYHZKLWHERDUGVOHIW 




9LGHRFRQIHUHQFLQJ FODVVHV ZHUH KHOG EHWZHHQ WKH )OH[LEOH /HDUQLQJ 5RRP )/5
ZKHUHWKHVWXGHQWVVDWDQGWKH8VDELOLW\ODEZKHUHWKHLQVWUXFWRUVDW$YLGHRIHHGRI
WKH LQVWUXFWRU¶V IDFH ZDV SURMHFWHG WR VWXGHQWV RQ RQH ODUJH )/5 VFUHHQ DQG WKH




3UREOHPVZHUHIDFHGKDOI-ZD\GXULQJ WKHILUVW9&FODVVRQ-- OHDGLQJ WR LWV
FRPSOHWLRQIDFH-WR-IDFH$OWKRXJKWKH/65,VWDIIWULHGWRUHVROYHWKHWHFKQLFDOLVVXHV




GHFRGHU RU FRGHF VLQFH LW ZDV SRVVLEOH WR FRQQHFW WKHP GLUHFWO\ ZLWK H[WHUQDO 9&






)LJXUH $ 9& FODVV EHLQJ KHOG EHWZHHQ WKH )OH[LEOH
/HDUQLQJ5RRP)/5OHIWZKHUHWKHVWXGHQWVVDWDQGWKH8VDELOLW\




























5HFRUGLQJ 9: FODVVHV ZDV QHFHVVDU\ LQ RUGHU WR FDUU\ RXW ODWHU DQDO\VLV XVLQJ WKH
FULWLFDO LQFLGHQW WHFKQLTXH7KH UHFRUGLQJZDVKRZHYHU WULFN\7KHUHZHUHXS WR VL[
SDUWLFLSDQWV DQG DQ LQVWUXFWRU VLWWLQJ EHKLQG FRPSXWHUV LQ D JLYHQ 9: FODVV ,Q





UHFRUGHGVLPXOWDQHRXVO\RQDTXDG-YLGHRVFUHHQ VHH ILJXUH7KH UHDO-OLIH IHHGV
ZHUHVHOHFWHGIURPSDUWLFLSDQWGHVNVLQRUGHUWRREVHUYHWKHLUUHDFWLRQVZKLOHOHDUQLQJ
2QHRIWKH9:YLHZVZDVWKDWRIWKHLQVWUXFWRUDQGWKHRWKHUZDVWKDWRIDSDUWLFLSDQW
$V WKH LQVWUXFWRUGHOLYHUHGFODVVHV KLV YRLFH DV ZHOO DV WKH9:FODVVYLHZ LQ IURQW













7KH IROORZLQJ LV DQ DFFRXQW RI D9: FODVV 'XULQJ WKH ILUVW IHZPLQXWHV RI D9:










)LJXUH 7KH UHFRUGLQJ VFUHHQ GXULQJ D9: FODVV7KHUH
ZHUHIRXUYLGHRDXGLRLQSXWVWZRIURPSDUWLFLSDQWORFDWLRQVWRS
DQGWZRIURPZLWKLQWKH9LUWXDO:RUOGFODVVURRPERWWRP2QHRI










GLVSHUVHG DFURVV D ODUJH DUHD LQ RUGHU WR FDUU\ RXW SUDFWLFH FRQYHUVDWLRQV TXLHWO\ 
VHH ILJXUH  7KH LQVWUXFWRU ZDV DOVR DEOH WR PRYH SDUWLFLSDQWV LQVWDQWO\ LQWR D








D ODUJH VFUHHQ ULJKW DQG ZHUH DOVR DYDLODEOH WR VWXGHQWV DV KDUG
FRSLHV 







$IWHU DERXW ILYH PLQXWHV WKH LQVWUXFWRU EURXJKW EDFN WKH SDUWLFLSDQW SDLUV WR WKH
FHQWUDO FODVV ORFDWLRQ WR GHOLYHU DQRWKHU FODVV DFWLYLW\ :KHQ WKUHH DFWLYLWLHV ZHUH
FRPSOHWHG WKH LQVWUXFWRU DVNHG SDUWLFLSDQWV WR ILQG SUDFWLFH ERDUGV ZKHUH WKH\
UHYLHZHGZKDWZDVOHDUQHG(DFKSDUWLFLSDQWXVLQJRQHSUDFWLFHERDUGZRXOGJRRYHU
DQDFWLYLW\OLNHOHDUQLQJQXPEHUVE\SUHVVLQJRQDEXWWRQWRKHDUWKHZRUGSURQRXQFHG








VR WKDW'YRLFHZRXOGQRWRYHUODS DQGHDFKSDUWLFLSDQWZRXOGKDYH WKHTXLHW WLPH
QHHGHGWRUHYLHZDQGSUDFWLFHZKDWZDVOHDUQHGVHHILJXUH 
 
)LJXUH 3DUWLFLSDQWV SUDFWLFLQJ ZKDW WKH\ OHDUQHG GXULQJ WKH
LQWHUDFWLYH9: VHVVLRQV7KH DUURZ LV SRLQWLQJ WR WKH VRXQGEXWWRQ WKDW
SOD\VWKH(QJOLVKDQG$UDELFZRUGVIRUWKH(QJOLVKZRUGRQWKHLPDJH 
)LJXUH 7KH LQVWUXFWRU ZDV DEOH WR PRYH SDUWLFLSDQWV VLWWLQJ LQ






   
2QHVHVVLRQLQYROYHGDUROH-SOD\DFWLYLW\ZKHUHDSKRWRRIWKHUHTXLUHGVHWWLQJOLNHD
KRWHO IRUH[DPSOHZDVSURMHFWHGRQD ODUJHVFUHHQ3DUWLFLSDQWVZRXOG WDNHVXLWDEOH









VWXGHQWVZKR VWDUWHGDWWHQGLQJ WKH OHVVRQV RQO\ WHQ FRPSOHWHG WKHPDQG VDW IRU WKH
ILQDODVVHVVPHQW 












2QH VWXGHQW VXJJHVWHG DIWHU WDNLQJ WKH 0/$7 WKDW WKH\ ZRXOG OLNH WR MRLQ WKH9:
FODVV IURPKRPHEXW WKLVZDVQRWSRVVLEOHDV LWZRXOGKDYHGHSULYHGKLPIURP WKH














1DPH'DWH - - - - - - - 5HPDUNV 
)-WR-)6W ¥ ¥  ¥ ¥   0DNH-XS 
)-WR-)6W ¥ ¥ ¥ ¥ ¥ ¥ ¥  
)-WR-)6W ¥ ¥ ¥ ¥ ¥ ¥ ¥  
)-WR-)6W ¥ ¥ ¥ ¥  ¥ ¥  
)-WR-)6W ¥ ¥ ¥ ¥ ¥ ¥ ¥  
)-WR-)6W   ¥ ¥  ¥  ' 
)-WR-)6W ¥ ¥ ¥ ¥    ' 
)-WR-)6W   ¥     ' 
)-WR-)6W ¥ ¥      ' 
)-WR-)6W ¥ ¥      ' 
  
 
7KH SUREDELOLW\ WKDW WKH GURSRXW ZDV GXH WR SDUWLFLSDQW PRXQWLQJ ZRUNORDG DV WKH
VHPHVWHUSURJUHVVHGZDVWKXVKLJKHUWKDQWKDWIRUWKHGURSRXWLQWKHWZRRWKHUPHGLD
7ZRRIWKHGURSRXWVIURPWKHIDFH-WR-IDFHFODVVZHUHDVVRFLDWHGZLWKWKH/65,2QH










IRU WKH WKLUG FODVV VHVVLRQ RQ 2FWREHU QG $IWHU ZULWLQJ WR WKH SDUWLFLSDQWV ZKR
GURSSHG RXW HDFK KDG DQ H[FXVH RI PRXQWLQJ ZRUN-ORDGV ,W FRXOG EH GHGXFHG




















9&6W  ¥ ¥ ¥ ¥ ¥ ¥ &RQGXFWHG
DVVHVVPHQW YLD
SKRQHDQGHPDLO 
9&6W ¥ ¥ ¥     7R RQH-RQ-RQH
PDNHXSOHVVRQV 
9&6W ¥ ¥ ¥  ¥ ¥ ¥  
9&6W ¥ ¥  ¥ ¥  ¥  
9&6W ¥ ¥ ¥     ' 
9&6W ¥  ¥     ' 





2FWREHUWK9RLFHSUREOHPVZHUHYHU\ DQQR\LQJGXULQJ WKDW VHVVLRQ6/'YRLFH
GLGQRWIXQFWLRQDV LWVKRXOG6WXGHQWFRQYHUVDWLRQVZHUHKHDUGIDUIURPZKHUHWKH\
VDW LQSDLUVSUDFWLFLQJZKDW WKH\KDYH OHDUQHG3UDFWLFHERDUGVVXIIHUHGQRQ-XQLIRUP




:KHQ VWXGHQWV ZKR PLVVHG FODVVHV ZHUH FRQWDFWHG WKH\ KDG GLIIHUHQW UHDVRQV IRU
PLVVLQJFODVVHV2QHSDUWLFLSDQWJDYHWKHH[FXVHWKDWWKHVRXUFHRIIXQGLQJIURPWKH
86VWRSSHGGXHWRWKHFUHGLWFUXQFKWKDWWRRNSODFHGXULQJWKHWLPHRIWKHVWXG\DQG























9:6W  ¥ ¥ ¥ ¥ ¥ ¥ ¥  
9:6W ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥  
9:6W ¥ ¥ ¥ ¥     ' 
9:6W ¥ ¥ ¥ ¥     ' 
9:6W   ¥ ¥     ' 
9:6W   ¥      ' 




SRVVLEOH IDFWRUV WKDW FDXVHG GURSRXWV DFURVV DOO WKUHH PHGLD ZDV WKH PRXQWLQJ
DFDGHPLF ZRUNORDG$ UHYLHZ ZHHN WKDW ZDV LQ HDUO\ 1RYHPEHU ZDV DSSURDFKLQJ













7KHFRXUVHDVVHVVPHQW $SSHQGL[ZDVZULWWHQ WRPHDVXUH OHDUQHGYRFDEXODU\



























IDFWRU LQ ODQJXDJH DSWLWXGH 7KH ROGHU SDUWLFLSDQWV VFRUHG  ORZHU WKDQ WKH FODVV
DYHUDJHZKLOHWKH\RXQJHUSDUWLFLSDQWVVFRUHGKLJKHUWKDQWKHFODVVDYHUDJH 
 
7KH FRXQWHU-DUJXPHQW FRXOG DOVR EH WUXH $FFRUGLQJ WR -RKQ &DUUROO ODQJXDJH
OHDUQLQJDSWLWXGHLVUHODWLYHO\VWDEOHRYHUDQLQGLYLGXDO¶VOLIHWLPH&DUUROO7KH














VWXGHQWVZKRVSRNH WKUHH ODQJXDJHVZDVDQG WKH0/$7PHDQVFRUHRIQLQH
VWXGHQWV ZKR VSRNH IRXU RU PRUH ODQJXDJH ZDV  7KLV VXJJHVWV WKDW
SDUWLFLSDQWV ZLWK µORZHU¶ VHFRQG ODQJXDJH HGXFDWLRQ DUH DW D GLVDGYDQWDJH ZKHQ
FRPSDUHG WR WKRVH ZLWK µKLJKHU¶ VHFRQG ODQJXDJH HGXFDWLRQ )XUWKHU VWDWLVWLFDO WHVWV
ZRXOGEHKRZHYHUUHTXLUHGWRSURYHWKLVFRQFOXVLRQ 
 
7KH 0/$7 VFRUHV FRUUHODWHG ZLWK WKH SDUWLFLSDQWV¶ PDMRU 7KH PHDQ VFRUH RI IRXU
/DQJXDJHDQG/LQJXLVWLFVVWXGHQWVZDVZKLOH WKHPHDQVFRUHRIDOORWKHU








7ZRSDUWLFLSDQWVZHQWTXLFNO\ WKURXJK WKHH[DPZLWKRXW WDNLQJPXFK WLPH WR WKLQN




















VWXGHQWV¶ OHDUQLQJVW\OHVZLWK LQVWUXFWLRQDODSSURDFKHV ,W FDQDOVRDVVLVWSDUWLFLSDQWV
E\ VKRZLQJ ZKLFK OHDUQLQJ VWUDWHJLHV WKDW WKH\ XVH EHVW 7KLV ZDV DOVR RXWVLGH WKH
VFRSHRI6WXG\- 
 
6WXGHQW SHUIRUPDQFH RQ WKH ILQDO FODVV DVVHVVPHQW SDUWLDOO\ PDWFKHG WKHLU
SHUIRUPDQFH RQ WKH 0/$7 +RZHYHU WKLV UHVXOW GRHV QRW GLPLQLVK WKH SUHGLFWLYH
YDOLGLW\ RI WKH WHVW 7KLV YDOLGLW\ ZDV HVWDEOLVKHG LQ TXDQWLWDWLYH VWXGLHV OLNH WKDW






7KH UHVSRQVHV RI  SDUWLFLSDQWV WR WKH 3UH-6WXG\$WWLWXGH 6XUYH\ ZHUH ILOHG 7KH
UHVXOWVDUHVXPPDUL]HGEHORZ6HFWLRQ,$WWLWXGHV7RZDUGV/DQJXDJH/HDUQLQJ7KH
VWDWHPHQWVLQWKLVVHFWLRQFHQWUHGDERXWSDUWLFLSDQWRSLQLRQVDERXWODQJXDJHOHDUQLQJ









)RUPHOHDUQLQJDQRWKHUODQJXDJHLVHDV\      
$VHFRQGODQJXDJH LVSDUWRIDQHGXFDWHG
SHUVRQ¶VSURILOH 
     
 /HDUQLQJ DQRWKHU ODQJXDJH LV EHVW GRQH
ZLWK QDWLYH VSHDNHUV ZKLOH , DP YLVLWLQJ
WKHLUFRXQWU\ 
     
/HDUQLQJDQRWKHUODQJXDJHZRXOGKHOSPH
XQGHUVWDQGLWVFXOWXUHEHWWHU 
     
 ,I , WUDYHO WR DQRWKHU FRXQWU\ , ILQG LW
LPSRUWDQW WR OHDUQ LWV ODQJXDJHEHFDXVH WKLV
ZRXOG DOORZ PH WR UHODWH WR LWV QDWLYH
VSHDNHUVLQDEHWWHUZD\ 
     
 %XVLQHVV WRGD\ LV JOREDO EXW (QJOLVK LV
HQRXJKWRGREXVLQHVVJOREDOO\ 
     
,RQO\OLNHWROHDUQDIHZEDVLFZRUGVDQG
SKUDVHV RI DQRWKHU ODQJXDJH ZLWKRXW
QHFHVVDULO\UHDFKLQJDQDGYDQFHGVWDJH 
     
 2YHUDOO , WKLQN LW LV LPSRUWDQW WR OHDUQ
DQRWKHUODQJXDJH 
     
 , SUHIHU WR OHDUQ D QHZ ODQJXDJH RQ P\
RZQZLWKRXWWKHKHOSRIDWHDFKHU 
     
7DEOH 3UH-6WXG\6XUYH\5HVXOWV±6HFWLRQ, 
 
6HFWLRQ ,,$WWLWXGHV7RZDUGV (GXFDWLRQDO7HFKQRORJ\ DQG 0HGLD RI /HDUQLQJ 7KH









 , KDYH WDNHQ FODVVHV WKURXJK
HGXFDWLRQDO WHFKQRORJ\ EHIRUH ,I \RX
GLG WDNH VXFK D FODVV WKURXJK ZKLFK
PHGLXP" 
     
 7HFKQRORJ\ DOORZV UHVHUYHG OHDUQHUV
WR H[SUHVV WKHPVHOYHV PRUH IUHHO\ DQG
KHQFH EHWWHU HQJDJH LQ WKH OHDUQLQJ
SURFHVV 
     
 $ IDFH-WR-IDFH FODVVURRP LV PRUH
HIIHFWLYHWKDQDUHPRWHFODVVURRPXVLQJ
WHFKQRORJ\ 
     
 7HFKQRORJ\ OLPLWV GLUHFW LQWHUDFWLRQV
ZLWKWKHWHDFKHU 
     
 , SUHIHU WR WDNH ODQJXDJH FODVVHV
WKURXJKDIDFH-WR-IDFHFODVVURRP,IVR
ZK\ " 
     
 , OLNH WR H[SORUH D QHZ PHGLXP RI
OHDUQLQJUHJDUGOHVVRIOHDUQLQJRXWFRPHV 
     
 , DP FRPIRUWDEOH ZRUNLQJ ZLWK
HGXFDWLRQDOWHFKQRORJ\OLNHH-OHDUQLQJ 
     
 7HFKQRORJ\ DOORZV PRUH IOH[LELOLW\
IRU OHDUQLQJDQ\WLPHDQ\-ZKHUH ,I VR
FRXOG\RXJLYHDQH[DPSOHRUWZR" 
     
,RIWHQSOD\FRPSXWHUYLGHRJDPHV      
 6RPH FRPSXWHU YLGHR JDPHV FRXOG
EHHGXFDWLRQDO 
     
 :KDW LV WKH PRVW HIIHFWLYH
WHFKQRORJ\ WRRO WKDW \RX H[SHULHQFHG
ZKLOHOHDUQLQJ" 





LPSRUWDQFH RI OHDUQLQJ D QHZ ODQJXDJH IRU VRFLDO DQG FDUHHU LPSOLFDWLRQV 7KH\
ZDQWHG WR OHDUQ PRUH WKDQ D IHZ VHQWHQFHV RI D IRUHLJQ ODQJXDJH DQG WKH\ GLG QRW
ZDQWWROHDUQRQWKHLURZQ0RVWSDUWLFLSDQWVEHOLHYHGHGXFDWLRQDOWHFKQRORJ\OLPLWV
GLUHFW LQWHUDFWLRQ ZLWK WKH WHDFKHU DQG SUHIHUUHG WR OHDUQ WKURXJK D IDFH-WR-IDFH
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7KH WKUHH JURXSV RI SDUWLFLSDQWV ZKR FRPSOHWHG WKH FRXUVH ILOOHG LQ WKH SRVW-VWXG\
DWWLWXGH VXUYH\V LQGHSHQGHQWO\ 7KH SDUWLFLSDQWV ZKR FRPSOHWHG WKH VXUYH\ ZHUH
GLVWULEXWHGDVIROORZVILYHIURPWKHIDFH-WR-IDFHJURXSWKUHHIURPWKH9&JURXSDQG
WZRIURPWKH9:JURXS5HVXOWVZHUHWDEXODWHGIRUHDFKRIWKH)DFH-WR-)DFH9&DQG
9: JURXSV DQG DUH LQFOXGHG DV $SSHQGLFHV   DQG  UHVSHFWLYHO\ $
VHSDUDWH GLVFXVVLRQ LV PDGH IRU HDFK VWDWHPHQW LQ WKH VXUYH\ VKRZLQJ WKH KRZ WKH



























6WDWHPHQW  ZDV UHODWHG WR WKH OHYHO GHVLUHG WR EH UHDFKHG LQ OHDUQLQJ ODQJXDJHV
3DUWLFLSDQWV FRPPHQWHG WKDW WKH OHYHO WR UHDFK GHSHQGV RQ WKH ODQJXDJH WKH QHHG
LQWHUHVWHDVHRUOHDUQLQJFDUHHUUHOHYDQFHDQGRQWKHZLGHVSUHDGXVHRIWKHODQJXDJH
2QH FRPPHQWHG WKDW OHDUQLQJ DQRWKHU ODQJXDJH LV YHU\ XVHIXO DQG PXVW EH GRQH





WHDFKHU¶ $OO 3DUWLFLSDQWV ZDQWHG WR OHDUQ ZLWK D WHDFKHU 7KH\ FRPPHQWHG WKDW D
WHDFKHU LV YLWDO IRU JXLGDQFH LQWURGXFWLRQ WR FXOWXUH FKHFNLQJ SURQXQFLDWLRQ
FRUUHFWLQJJUDPPDWLFDOHUURUVPRWLYDWLRQHWF 
 
2QWKHUROHRI ODQJXDJH LQXQGHUVWDQGLQJFXOWXUHRQHSDUWLFLSDQWFRPPHQWHG WKDW LI






,Q UHVSRQVH WR VWDWHPHQW  PRVW SDUWLFLSDQWV IRXQG WKDW OHDUQLQJ$UDELF KDG EHHQ
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PRUH FKDOOHQJLQJ WKDQ OHDUQLQJ RWKHU ODQJXDJHV 7KH\ LQGLFDWHG WKDW $UDELF KDV D
















VNLOOV¶ 0RVW UHVSRQGHQWV ZHUH VRPHZKDW FRPIRUWDEOH ZLWK WKHLU QHZO\ DFTXLUHG
ODQJXDJH VNLOOV 2QH SDUWLFLSDQW VWDWHG WKDW VKH ZRXOG QRW HQWHU LQWR $UDELF
FRQYHUVDWLRQVEXWSOHDVDQWULHVDQGEDVLFSKUDVHVVKHZRXOGYHQWXUH 
 
6WDWHPHQWV  WR  GHDOW ZLWK KRZ DSSURSULDWH WKH$UDELF ODQJXDJH FODVV PDWHULDO
ZDVLQIRUPDQGVWUXFWXUHFRQWHQWDQGGHOLYHU\UDWHDQGKRZVXLWDEOHWKHWHDFKHUDQG
WKH FODVVURRP ZHUH IRU ODQJXDJH FODVV GHOLYHU\ 0RVW SDUWLFLSDQWV DJUHHG WKDW WKH
$UDELF ODQJXDJH FODVV PDWHULDO ZDV DSSURSULDWH LQ FRQWHQW DQG GHOLYHU\ UDWH 6RPH
SDUWLFLSDQWV VXJJHVWHG WR LQFOXGH WUDQVODWLRQ DQG JUDPPDU KRPHZRUN DQG WR IRFXV








2QHFRPPHQWHG WKDW WDEOHVZHUHQHHGHGDORQJZLWK WKHFKDLUV$QRWKHUFRPPHQWHG
WKDW RXW RI WZR FODVVHV DWWHQGHG RQH VXIIHUHG D WHFKQRORJ\ IDLOXUH DQG VR WKH
FODVVURRPZDVQRWILWIRUSXUSRVH 
 
0RVW SDUWLFLSDQWV DJUHHG WKDW WKH LQVWUXFWRU ZDV VXLWDEOH IRU WKH FRXUVH 2QH
FRPPHQWHG 
 



























%DVHGRQ WKHLU FRPPHQWVEHORZ WKH VXUYH\ VWDWHPHQWV SDUWLFLSDQWV LQ WKH9&FODVV
GLG QRW IHHO WKHUH ZDV D ELJ GLIIHUHQFH EHWZHHQ IDFH-WR-IDFH DQG 9& PHGLD IRU
OHDUQLQJ7KH\ WKRXJKW WKDW9& WHFKQRORJ\GLGQRW OLPLWGLUHFW LQWHUDFWLRQVZLWK WKH
WHDFKHUDVVSHDNLQJDQGOLVWHQLQJZHUHFRPSUHKHQVLEOH7KH9:JURXSKRZHYHUKDG




,I \RXDJUHHFRXOG \RXSOHDVH H[SODLQ"¶3DUWLFLSDQWV LQ9&FODVVHV FRPPHQWHG WKDW




7KH 9: JURXS ZDV VSOLW RQ 6WDWHPHQW  2QH SUHIHUUHG IDFH-WR-IDFH FODVVHV DQG
DQRWKHUSUHIHUUHG9:V2QHSDUWLFLSDQWLQWKH9:JURXSSUHIHUUHGIDFH-WR-IDFHRYHU
WKH9:EHFDXVHVKH IHOW WKDWPXFK WLPHZDVVSHQW IRFXVLQJRQ WKHDWWLWXGHVXUYH\V
DQGQRYHOW\WKDQRQ$UDELF 
 
$OO 9&-JURXS SDUWLFLSDQWV ZHUH FRPIRUWDEOH OHDUQLQJ ZLWK HGXFDWLRQDO WHFKQRORJ\
OLNH9& 2QH VDLG WKDW LW ZDV EHWWHU WKDQ KHVKH WKRXJKW LW ZRXOG EH$ 9:-JURXS
SDUWLFLSDQWZKRZDVFRPIRUWDEOHOHDUQLQJZLWKHGXFDWLRQDOWHFKQRORJ\OLNH9:VVDLG
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WKDW LW ZDV QRW PXFK RI D OHDS IURP FRQYHQWLRQDO PHWKRGV ± YRFDEXODU\ H[HUFLVH
SUDFWLFH 
 
3DUWLFLSDQWV DJUHHG ZLWK 6WDWHPHQW  WKDW 9& DQG 9: WHFKQRORJLHV DOORZ PRUH








OHDUQHUV WR H[SUHVV WKHPVHOYHV PRUH IUHHO\ DQG KHQFH EHWWHU HQJDJH LQ WKH OHDUQLQJ






H[SHULHQFHG WKURXJKRXW \RXU HGXFDWLRQ"¶ RQH DQVZHUHG WKDW LW ZDV WKH LQWHUDFWLYH
ZKLWHERDUGZLWKEURDGFDVW$QRWKHUVDLG WKDW WHFKQRORJ\ OLPLWV LQWHUDFWLRQVZLWK WKH
WHDFKHUZKLFKLVKDUPIXOWRWKHOHDUQLQJSURFHVV$WKLUGFRPPHQWZDV 
 
³, OLNH ZKHQ YLGHRV DUH LQFRUSRUDWHG LQ WKH FODVVURRP DV DQ DLG QRW WKH











³,GRQ¶WNQRZLIYLGHRFRQIHUHQFLQJ LPSURYHGP\ OHDUQLQJVNLOOVEXW ,GLGQ¶W
GLVOLNHLWDV,WKRXJKW,ZRXOG0D\EHWKDW¶VEHFDXVHZHVDZRXUWHDFKHUIDFH-
WR-IDFHEHIRUHDQGDIWHUDQGWKHUHZHUHFODVVPDWHVWRLQWHUDFWZLWK,IRXQGLW
KDUG VRPHWLPHV WR JHW WKH SURQXQFLDWLRQ ULJKW EHFDXVH WKH VFUHHQ LV QRW DV
FOHDUDV IDFH-WR-IDFH LQWHUDFWLRQDQGZKHQ,¶POHDUQLQJQHZVRXQGV, OLNH WR








$VDJHQHUDO FRQFOXVLRQ WR WKLV VHFWLRQ ZKLOH WKHUHZHUHGLYLGHGRSLQLRQVRQ VRPH
LVVXHVLWZDVREYLRXVLQVXUYH\UHVSRQVHVWKDWWKH9&JURXSIHOWPRUHFRPIRUWDEOHLQ











7KH ORZ QXPEHU RI SDUWLFLSDQWV WKDW XQGHUZHQW WKH ILQDO FODVV DVVHVVPHQW GRHV QRW
DOORZ IRU DTXDQWLWDWLYH FRQFOXVLRQDV WRZKLFK LV WKHPRVW HIIHFWLYHPHGLXPEDVHG
RQO\ RQ WKH DVVHVVPHQW UHVXOWV 0DQ\ IDFWRUV XQGHUPLQH WKH UHSUHVHQWDWLRQ RI WKHVH
UHVXOWV RI WKH HIIHFWLYHQHVV RI WKH PHGLD EHLQJ XVHG 7KHVH IDFWRUV LQFOXGH WKH
ODQJXDJH DSWLWXGH RI WKH SDUWLFLSDQWV WKH QXPEHU RI VHVVLRQV DWWHQGHG SDUWLFLSDQW
VWXG\ WLPH PRWLYDWLRQ EDFNJURXQG DVVHVVPHQW FRYHUDJH RI FRQWHQW DVVHVVPHQW
JUDGHYDOLGLW\DVVHVVRUREMHFWLYLW\ DQG WKH ORQJ WLPHJLYHQ IRUSDUWLFLSDQWV WR OHDUQ
WKHPDWHULDO 
 
7KH UHVXOWVKRZHYHU VHUYH WR VKRZD UHODWLYH VLPLODULW\ LQPHGLD OHDUQLQJRXWFRPHV






FRXUVH 7KH SDUWLFLSDQWV ZHUH DVNHG TXHVWLRQV DERXW WKH PRVW VXFFHVVIXO DQG OHDVW




3DUWLFLSDQWV UHVSRQGHG WKDW DPRQJ WKH PRVW VXFFHVVIXO LVVXHV IRU WKH IDFH-WR-IDFH





WKDW VLQFH VRPH SLFNXS WKH PDWHULDO TXLFNHU WKDQ RWKHUV JURXS DOORFDWLRQ ZDV QRW
 180 
VXLWDEOH $QRWKHU IRXQG GHILFLHQF\ LQ WKH JUDPPDU DQG YHUE FRQMXJDWLRQ 7ZR










$V IRU WKH OHDVW VXFFHVVIXO LVVXHV IRU WKH9& JURXS RQH VWXGHQW QRWHG VSHOOLQJ DQG










7KH FULWLFDO LQFLGHQW DQDO\VLV ZDV FRQGXFWHG DV IROORZV 9LGHRWDSHV RI WKUHH 9:
FODVVHV ZHUH VFDQQHG E\ WKH UHVHDUFKHU IRU XQXVXDO HYHQWV WR LGHQWLI\ REYLRXV DQG
LQIRUPDWLYH EUHDNGRZQV RU EUHDNWKURXJKV DQG  LQFLGHQWV ZHUH WUDQVFULEHG DQG
DQDO\VHG IRU FRPPRQDOLWLHV DQG FDWHJRUL]HG DV EUHDNGRZQV RU EUHDNWKURXJKV ZLWK
GLIIHUHQWFRPPRQWKHPHV7UDQVFULSWVRIWKHVHLQFLGHQWVZHUHORJJHGRQHLQFLGHQWSHU
SDJH $SSHQGL[ DQG WKHQDQDO\VHGXVLQJ WKHPDWLF DQDO\VLV %R\DWL]LV 
DQGFDWHJRUL]HGDFFRUGLQJWRWKHQDWXUHRIWKHLQFLGHQWEUHDNGRZQRUEUHDNWKURXJK
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DQG WKH W\SH XQGHU ZKLFK LW IDOOV ZKLFK FRXOG KDYH EHHQ HLWKHU WHFKQLFDO XVDJH
UHODWHGDFWLYLW\UHODWHGOHDUQLQJDFWLYLW\UHODWHGRUPRWLYDWLRQDO 
 
%UHDNGRZQV DUH REVHUYDEOH FULWLFDO LQFLGHQWV ZKHUH D OHDUQHU LV VWUXJJOLQJ ZLWK WKH
WHFKQRORJ\ LV DVNLQJ IRU KHOS RU DSSHDUV WR EH ODERXULQJ XQGHU D FOHDU
PLVXQGHUVWDQGLQJ )RU EUHDNGRZQV WKH WKHPHV ZHUH WHFKQLFDO IDLOXUHV ZLWK D
VSHFLILFDWLRQRIWKHW\SHRIIDLOXUHHQFRXQWHUHGD9:XVDJHHUURUDQDFWLYLW\-UHODWHG
EUHDNGRZQ RU ODQJXDJH PLVXQGHUVWDQGLQJ D OHDUQLQJ DFWLYLW\ IDLOXUH ZKHUH
SDUWLFLSDQWVGRQRWXQGHUVWDQG WKH UHTXLUHG OHDUQLQJ WDVN VWXGHQW IDWLJXH DVZHOODV
RWKHULQFLGHQWVZKLFKZHUHQRWYHU\FRPPRQ 
 
%UHDNWKURXJKV DUH REVHUYDEOH FULWLFDO LQFLGHQWV ZKLFK DSSHDU WR EH LQLWLDWLQJ
SURGXFWLYHQHZ IRUPVRI OHDUQLQJRU LPSRUWDQW FRQFHSWXDO FKDQJH 6KDUSOHV 
)RUH[DPSOHZKHUHWKHUHLVVRPHDFWLYLW\RUGLVFXVVLRQRQWKHYLGHRWKDW LQGLFDWHD
FDXVHRUDVROXWLRQWRD OHDUQLQJSUREOHPRU WKDWVXJJHVWVDQDFWLYLW\FRQWULEXWHGWR









7KH DQDO\VLV RI LQFLGHQWV VKRZHG FRPPRQDOLWLHV EHWZHHQ WKH LQFLGHQWV VHYHUDO RI
ZKLFKZHUH WHFKQLFDO EUHDNGRZQV7KHPDMRUSUREOHP IDFHGZDVZLWKYRLFH LQ6/






7KLV ZDV HYLGHQW LQ WKH VHFRQG FODVV VHVVLRQ ZKHUH SDUWLFLSDQWV YRLFHV ZHUH
RYHUODSSLQJ DOWKRXJK WKHLU DYDWDUV ZHUH IDU DSDUW LQ 6/ DQG VRPH VWXGHQWV¶ YRLFHV
FRXOGQRWEHKHDUGDWDOO  7KHUHLVDKLJKSUREDELOLW\WKDW WKHVHWHFKQLFDOSUREOHPV
KDYH OHG WR D ODUJH SDUWLFLSDQW GURSRXW DV RQO\ WZR SDUWLFLSDQWV VKRZHG XS IRU WKH
IROORZLQJVHVVLRQ 
 
%UHDNGRZQV ZKLFK ZHUH UHODWHG WR OHDUQLQJ DFWLYLWLHV LQFOXGHG 9: XVDJH ZKHUH
VWXGHQWVZRXOGJHWORVWZKLOHIO\LQJEHWZHHQWKHPDLQDVVHPEO\DUHDDQGWKHSUDFWLFH
DUHDVRUZRXOGILQGGLIILFXOW\ LQSRVLWLRQLQJ WKHLUDYDWDUV WRVHH WKHSUDFWLFHERDUGV
FOHDUO\6RPHSDUWLFLSDQWVDOVRKDG LVVXHVXQGHUVWDQGLQJ WKH WDVNDWKDQG7KHUHKDG





ZDV HYLGHQW IURP WKHLU UHDFWLRQV DQG LQWHUDFWLRQV 3DUWLFLSDQWV ZKR FRPSOHWHG WKH
FRXUVH ZHUH DEOH WR OHDUQ WKH UHTXLUHG PDWHULDO DQG WKH\ SHUIRUPHG DV ZHOO DV WKH
SDUWLFLSDQWVXVLQJRWKHUPHGLDHLWKHU LQVSHOOLQJRIGLIILFXOW$UDELF OHWWHUVRU LQ WKH
DFTXLVLWLRQ RI YRFDEXODU\ DQG VHQWHQFH FRQVWUXFWLRQ7KH SUDFWLFH ERDUGVZHUH YHU\




VFUHHQ LQ 6HFRQG /LIH LW ZDV QRW SRVVLEOH WR DQDO\]H ZKDW WKH RWKHU VWXGHQWV ZHUH
GRLQJ RU ZKDW LVVXHV WKH\ KDYH IDFHG 3RVW-DWWLWXGH VXUYH\V DQG LQWHUYLHZV ZHUH






7KH ODFN RI VWXGHQW FRPPLWPHQW WR FRPSOHWH WKH FODVVHV HVSHFLDOO\ LQ WKH 9LUWXDO
:RUOG JURXS ZLWK RQO\ WZR VWXGHQWV ILQLVKLQJ WKH FODVVHV KDV GLPLQLVKHG WKH
UHOLDELOLW\ RI WKH H[SHULPHQW UHVXOWV 5HVHDUFK HWKLFV JXLGHOLQHV FOHDUO\ VWDWH WKDW





:KLOH WKH SDUDOOHO PRGHO DOORZV IRU D IDLU FRPSDULVRQ EHWZHHQ PHGLD LW GRHV QRW
DOORZSDUWLFLSDQWVWRHDFKFRQWULEXWHWRWKHFRPSDULVRQVLQFHWKH\RQO\H[DPLQHRQH
PHGLXP 7KH &URVV-RYHU PRGHO KRZHYHU DOORZV SDUWLFLSDQWV WR JLYH ILUVW-KDQG




7KH 9& VHWXS DW /65, LV QRW UHFRPPHQGHG IRU WKH IXWXUH VLQFH WKH LVVXHV IDFHG





IDU DSDUW WR DYRLGYRLFH IHHGEDFN HFKR IURP LQWHUIHULQJZLWK WKH OHDUQLQJSURFHVV
$OVRDFOHDUHUUHFRUGLQJVFKHPHZRXOGSURGXFHEHWWHUYLHZVRIZKDWZHQWRQGXULQJ






D EHWWHU DVVHVVPHQW RI OHDUQLQJ RXWFRPHV $OVR KDYLQJ VRPHRQH REVHUYH WKH FODVV





WHFKQRORJLHV ZLWKLQ DQ LWHUDWLYH GHVLJQ IUDPHZRUN WKURXJK F\FOHV RI UHVHDUFK DQG
GHYHORSPHQW+HQFHHUURUVZRXOGEHFHUWDLQO\GLVFRYHUHGDQGFRUUHFWHG7KHFULWLFDO
LQFLGHQWWHFKQLTXHLVQRWDPHWKRGWKDWZRXOGOHDGGLUHFWO\WRDOHDUQLQJWKHRU\RIDQ\





ODQJXDJHFRXUVHVGHOLYHUHG LQSDUDOOHO DFURVV WKUHHPHGLDRI OHDUQLQJ7KHREMHFWLYH
ZDVWRFRPSDUHEHWZHHQWKHWKUHHPHGLDWRVHHKRZZHOO WKH9:FODVVDLGHGLQWKH
GHOLYHU\RIODQJXDJHOHDUQLQJ$IWHUWKH6WXG\GHVLJQZDVH[SODLQHGDGHVFULSWLRQRI





IHHOZDVGHYHORSHG IRU WKHRSSRUWXQLWLHVRIIHUHG E\ WKH9:6/DVD ODQJXDJHFODVV



























$IWHU VHYHUDO LVVXHV ZHUH IDFHG LQ 6WXG\- WKHUH ZDV D QHHG WR FRQGXFW 6WXG\-
EXLOGLQJ RQ WKH H[SHULHQFHV RI 6WXG\- DQG WKH 3LORW 6WXG\ 6WXG\- ZDV UXQ LQ






RI  FRPSOHWHG 6WXG\- 5HDVRQV IRU WKH GURSRXWV ZHUH H[SODLQHG LQ WKH SUHYLRXV
FKDSWHUFRYHULQJ6WXG\-7KLVSRVHGDSUREOHPVLQFHLWZDVQRWSRVVLEOHWRSURGXFH





YRLFH ZRUNHG DQG VRPHWLPHV QRW DQG DOVR YRLFH RYHUODS EHWZHHQ DFWLYH YRLFH
FRQYHUVDWLRQVHYHQZKHQWKHGLVWDQFHLQWKH9:ZDVODUJHHQRXJKIRUWKH'YRLFHWR
IDGHDZD\DVLWLVVXSSRVHGWR$QRWKHULVVXHZLWK9:YRLFHZDVWKHDPSOLWXGHQRQ-

































6WXG\- XVHG WKH FRPSDUDWLYH DQDO\VLV PHWKRG WR FRPSDUH EHWZHHQ PHGLD ,W DOVR
 188 




ODQJXDJH OHVVRQV 7KH FODVVHV ZHUH FRQGXFWHG DW WKH VDPH IDFLOLWLHV DQG WKH




$UDELF ZDV GHVLUHG E\ WKH 1RWWLQJKDP FRPPXQLW\ IRU FXOWXUDO DQG FDUHHU- UHODWHG
UHDVRQV DQGZDVQRWNQRZQE\ WKH8QLYHUVLW\FRPPXQLW\ WKXVDOORZLQJIRUDIUHVK
VDPSOH RI SDUWLFLSDQWV 0RUHRYHU WKH 3K' UHVHDUFKHU ZKR GHOLYHUHG 6WXG\- DQG
6WXG\-FODVVHVLVDQDWLYHVSHDNHURI/HEDQHVH$UDELF 
7KHRUHWLFDOO\6WXG\-UHTXLUHGIHZHUSDUWLFLSDQWVWKDQ6WXG\-VLQFHLWLQYROYHGWZR












PRGHO LQZKLFKHDFK JURXSRI VWXGHQWVSDUWLFLSDWHG LQERWK FRQGLWLRQV ,W ZDV WKXV












7KH 3LORW 6WXG\ DQG 6WXG\- KRZHYHU ERWK LQFOXGHG 9& FODVVHV IRU WKH VDNH RI







6WXG\- ZDV DOVR GLIIHUHQW IURP 6WXG\- LQ WKH OHQJWK DQG VSDQ RI FODVVHV 6WXG\-
FODVVHV ODVWHG IRU VHYHQ KRXUV FRPSDUHG ZLWK WHQ KRXUV LQ VWXG\- :KLOH 6WXG\-
FODVVHV VSDQQHG HLJKW ZHHNV 6WXG\- FODVVHV WRRN SODFH LQ RQH ZHHN7ZR UHDVRQV
H[LVW IRU WKHVHGLIIHUHQFHV7KH WLPHDYDLODEOHIRU WKHUHVHDUFKHU WR UXQ6WXG\-ZDV






ZDV SURSRVHG EXW WLPH DQG EXGJHW OLPLWDWLRQV VWRSSHG LWV H[HFXWLRQ7KH SHUVRQDO-







6HYHUDO VWHSV ZHUH WDNHQ WR UHFUXLW SDUWLFLSDQWV IRU WKH 6WXG\ ,QYLWDWLRQ SDPSKOHWV






WZRKXQGUHGSDUWLFLSDQWVZKRKDYH MRLQHG/65, H[SHULPHQWV LQ WKHSDVW7KHHPDLO
XQGHUWKHVXEMHFWµSRWHQWLDOH[SHULPHQW¶LVLQFOXGHGDV$SSHQGL[ 
  
,QWHUHVW ZDV HYLGHQW DV WKHUH ZDV D TXLFN UHVSRQVH IURP  SHRSOH ZKR VKRZHG
LQWHUHVW LQSDUWLFLSDWLRQ7KLVZDVTXLWHDJRRGUHVSRQVHHVSHFLDOO\DV LWZDVGXULQJ










$V ZLWK 6WXG\- 6WXG\- UHVHDUFK DFWLYLWLHV IROORZHG WKH HWKLFDO SULQFLSOHV DQG
JXLGHOLQHV IRU FRQGXFWLQJ UHVHDUFK DW WKH 6FKRRO RI (GXFDWLRQ DW WKH 8QLYHUVLW\ RI
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1RWWLQJKDPZKLFKDUHLQDFFRUGDQFHZLWKWKH%ULWLVK3V\FKRORJLFDO6RFLHW\&RGHRI
&RQGXFW (WKLFDO 3ULQFLSOHV 	 *XLGHOLQHV  SDJHV - VHFWLRQ RQ (WKLFDO
3ULQFLSOHV IRU&RQGXFWLQJ5HVHDUFKZLWK+XPDQ3DUWLFLSDQWV DQGZKLFKDUHDOVR LQ

















VWXGHQWV VWXGLHG DW WKH %6F OHYHO IRXU DW WKH 06F OHYHO DQG RQH DW WKH 3K' OHYHO
7KHLU PDMRUV ZHUH ZLGHO\ VSUHDG DFURVV VHYHUDO GLVFLSOLQHV 2XW RI WKH WZR
SDUWLFLSDQWVZKRZHUHQRWVWXGHQWVRQHKDGD%6FDQGRQHGLGQRW 
 
(OHYHQSDUWLFLSDQWVVSRNH WZR ODQJXDJHVDQGHOHYHQVSRNH WKUHHRUPRUH ODQJXDJHV
(LJKWHHQSDUWLFLSDQWVKDGQRH[SRVXUHWR$UDELFDQGIRXUNQHZDIHZZRUGV2QWKHLU
PRWLYDWLRQ WR OHDUQ D QHZ ODQJXDJH ILIWHHQ SDUWLFLSDQWV HQMR\HG ODQJXDJH OHDUQLQJ
HLJKW WKRXJKW LW ZRXOG HQKDQFH WKHLU FDUHHUV DQG ILYH QHHGHG LW IRU WUDYHO )LYH
SDUWLFLSDQWVKDGQRLQWHUHVW LQ OHDUQLQJ$UDELFVRWKH\ZHUHREYLRXVO\PRWLYDWHGE\
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%\ QDWXUH RI WKH FRPSDUDWLYH DQDO\VLV JURXSV RI SDUWLFLSDQWV QHHGHG WR EH VLPLODU
6RPH RI WKH IDFWRUV FRQVLGHUHG IRU SDUWLFLSDQW DOORFDWLRQ LQWR WZR VLPLODU JURXSV
LQFOXGH ODQJXDJH DSWLWXGH SDUWLFLSDQW DJH HGXFDWLRQDO EDFNJURXQG ILUVW ODQJXDJH
VSRNHQDQGEDFNJURXQGLQ$UDELF 
 









GLYLGLQJ SDUWLFLSDQWV DFURVV KRPRJHQHRXV JURXSV LW ZDV QRW FOHDU DW ILUVW WKDW WKH
SDUWLFLSDQWV KDG FRPSDUDEOH ODQJXDJH DSWLWXGH $IWHU WKH ILQDO DVVHVVPHQWV ZHUH

















WRRN WKH FODVV WKURXJK WKH IDFH-WR-IDFH PHGLXP EHIRUH FURVVLQJ RYHU WR WKH 9:







7KH FURVVRYHU PRGHO KDG DQ DGYDQWDJH RYHU WKH SDUDOOHO PRGHO LQ WKDW LW HQDEOHV
FRPSDUDWLYH SDUWLFLSDQW IHHGEDFN DV WKH\ H[SHULHQFH ERWK PHGLD LQ D VLQJOH VWXG\













WR WKHFURVVRYHUDQGDQRWKHUDVVHVVPHQWZDV FRQGXFWHG IRUHDFKJURXSDIWHU WDNLQJ




(PDLO H[FKDQJHV DQG VKRUW PHHWLQJV ZHUH FRQGXFWHG GXULQJ WKH ZHHN SULRU WR WKH
6WXG\ WR H[SODLQ LWV GHWDLOV WRSDUWLFLSDQWVZKRKDGTXHVWLRQV7KH6WXG\ VWDUWHGRQ
--'D\-PHHWLQJVZLWKSDUWLFLSDQWVZHUHXQVWUXFWXUHGRQH-WR-RQHPHHWLQJV
7KH JRDO ZDV WR LQIRUP SDUWLFLSDQWV DERXW WKH 6WXG\ WR FROOHFW WKHLU EDFNJURXQG




*URXS-% WRRN WKH 9: FODVV LQ WKH DIWHUQRRQ %RWK FODVVHV ZHUH IROORZHG E\ DQ
DVVHVVPHQW2QGD\-*URXS-$WRRNWKH9:FODVVLQWKHPRUQLQJDQG*URXS-%WRRN
WKHIDFH-WR-IDFHFODVVLQWKHDIWHUQRRQ%RWKJURXSVVDWIRUDQRWKHUDVVHVVPHQWILOOHG








































6WXG\- FODVVHV IROORZHG WKH VDPH VWUXFWXUH DV 6WXG\- FODVVHV (DFK RI WKH WZR
OHVVRQVGHOLYHUHGRQDFHUWDLQGD\FRYHUHGWKUHHWRIRXUDFWLYLWLHV$IWHULQWURGXFLQJDQ
DFWLYLW\LQDIDFH-WR-IDFHFODVVIRUWRPLQXWHVSUDFWLFHZDVFRQGXFWHGEHWZHHQ
LQVWUXFWRU DQG VWXGHQWV IRU DERXW WHQ PLQXWHV 6WXGHQWV WKHQ SUDFWLFHG ZKDW WKH\
OHDUQHGZLWKHDFKRWKHULQSDLUVDQGRQWKHLURZQXVLQJWKHFODVVKDQGRXWV7KHVDPH





$OO FODVV DFWLYLWLHV ZHUH UHFRUGHG VHH )LJXUH  )RU WKH IDFH-WR-IDFH FODVVHV WKH














&ODVV GHOLYHU\ IROORZHG WKH VDPH SDWWHUQ RQ ERWK GD\V DQG XVLQJ ERWK PHGLD 7KH
IROORZLQJ LV DQ DFFRXQW RI *URXS-% WDNLQJ WKH9: FODVV FRYHULQJ /HVVRQ  RQ WKH
DIWHUQRRQ RI 'D\- %HIRUH FODVVHV ZHUH FRQGXFWHG LQ 6HFRQG /LIH 6/ D EULHILQJ
VHVVLRQZDV FRQGXFWHG WR LQIRUPSDUWLFLSDQWVRQKRZ WKHFODVVZRXOGEH FRQGXFWHG
DQG ZKDW WR H[SHFW GXULQJ WKH FODVV VHH )LJXUH  /HVVRQ  FODVV KDQGRXWV
$SSHQGL[ZHUHGHOLYHUHGWRSDUWLFLSDQWV$IWHUWKHEULHILQJZDVRYHUSDUWLFLSDQWV
ZHUHGLYLGHGDFURVVURRPVZKHUHFRPSXWHUVZHUHVHWXSZLWKWKH9:6/FOLHQWVDQG
)LJXUH /65, ODEV UHFRUGLQJ HTXLSPHQW 9LVLEOH RQ WKH WRS
OHIWLVWKHTXDGYLGHRUHFRUGLQJVFUHHQ 
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ZHUH VSUHDG ZLGHDSDUW DFURVV /65, ODEV DQGRIILFHV7ZRVWXGHQWVZHUH ORFDWHG LQ
LVRODWHGVRXQGERRWKVZKLFKZHUHLQVWDOOHGDVSDUWRI/65,IDFLOLWLHVVHH)LJXUH
)LJXUH *URXS-% GXULQJ DQ DIWHUQRRQ EULHILQJ EHIRUH D 9:
FODVV 
)LJXUH $Q /65, VWDII PHPEHU VXSSRUWLQJ D SDUWLFLSDQW DW WKH
VWDUWRID9:FODVV 
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ODUJH LQ-ZRUOG LGHQWLFDO VFUHHQV ZLWK WKH FODVV QRWHV SURMHFWHG RQ PXFK OLNH D
SUHVHQWDWLRQERDUGLQDIDFH-WR-IDFHFODVVURRPVHH)LJXUH7ZRERDUGVZHUHXVHG






6WXG\ ZKLFK GLG QRW DOORZ VWXGHQWV WR FRYHU HQRXJK PDWHULDO WR MRLQ OHQJWK\










:KLOH VHYHQ SDUWLFLSDQWV ZRUNHG DORQH IRXU SDUWLFLSDQWV ZHUH JURXSHG LQWR SDLUV







$IWHUD-PLQXWHSUHVHQWDWLRQRI WKHILUVW DFWLYLW\ WKH LQVWUXFWRUGLYLGHGSDUWLFLSDQW
DYDWDUVLQWRVPDOOJURXSVWRSUDFWLFHZKDWWKH\KDYHDOUHDG\OHDUQHGVHH)LJXUH
3DLUV RI SDUWLFLSDQW DYDWDUV ZHUH VSUHDG ZLGH DSDUW VR QR RYHUODS RI DXGLR
)LJXUH 7ZR LQ-ZRUOG SUHVHQWDWLRQ
ERDUGV SURMHFWHG FODVV QRWHV
WRSDUWLFLSDQWV 











LQ RUGHU WR SUDFWLFH ZKDW WKH\ OHDUQHG RQ WKHLU RZQ VHH )LJXUH $OO DFWLYLWLHV
FRYHUHGLQFODVVZHUHLQFOXGHGLQWKHERDUGVZLWKHDFKERDUGFRYHULQJDQDFWLYLW\$V
ZLWK 6WXG\- ERDUGV 6WXG\- ERDUGV LQFOXGHG WKH (QJOLVK ZRUG RU SKUDVH DV DQ
LPDJH DQG WKH$UDELF WUDQVODWLRQDV D VRXQGZKLFKZDV DYDLODEOH WR WKHSDUWLFLSDQW








$IWHUDERXWPLQXWHVRISUDFWLFHSDUWLFLSDQWV ZHUHFDOOHGEDFN LQWR WKHPDLQ9:
)LJXUH $YDWDUVZRUNLQJLQSDLUVWRSUDFWLFHDQDFWLYLW\ 




$UDELF RQ WKHLU RZQ SDSHUV 7KHVH VHQWHQFHV ZHUH PDGH XS RI YRFDEXODU\ DQG
FRQQHFWRUV WKDW ZHUH FRYHUHG LQ WKH HDUOLHU DFWLYLWLHV $IWHU WKDW SDUWLFLSDQWV ZHUH
DVNHG WR VKDUH WKH WUDQVODWLRQ ZLWK WKH UHVW RI WKH FODVV 3DUWLFLSDQWV DVNHG VHYHUDO















H[SHULHQFHV ZKLOH WDNLQJ WKH FODVVHV &ODVV YLGHRV ZHUH UHYLHZHG XVLQJ WKH FULWLFDO
LQFLGHQW WHFKQLTXH GHVFULEHG LQ VHFWLRQ  LQ VHDUFK RI EUHDNGRZQV DQG
EUHDNWKURXJKVGXULQJWKHOHDUQLQJSURFHVVWKDWWRRNSODFH5HVHDUFKGDWDFROOHFWHGDUH








$ORQJ ZLWK ILOOLQJ D SHUVRQDO GDWD TXHVWLRQQDLUH SDUWLFLSDQWV FRPSOHWHG D VXUYH\
EHIRUH WDNLQJFODVVHV6HFWLRQRI WKH VXUYH\DVVHVVHGSDUWLFLSDQW DWWLWXGHV WRZDUGV
ODQJXDJHOHDUQLQJZKLOH6HFWLRQDVVHVVHGSDUWLFLSDQWDWWLWXGHVWRZDUGVHGXFDWLRQDO













 )RU PH OHDUQLQJ DQRWKHU
ODQJXDJHLVHDV\ 
 




$ VHFRQG ODQJXDJH LV SDUW
RI DQ HGXFDWHG SHUVRQ¶V
SURILOH 
 
      
 /HDUQLQJ DQRWKHU ODQJXDJH
LV EHVW GRQH ZLWK QDWLYH
VSHDNHUV ZKLOH , DP YLVLWLQJ
WKHLUFRXQWU\ 
 
      




      
 ,I , WUDYHO WR DQRWKHU
FRXQWU\ , ILQG LW LPSRUWDQW WR
OHDUQ LWV ODQJXDJH EHFDXVH
WKLVZRXOGDOORZPH WRUHODWH
WR LWV QDWLYH VSHDNHUV LQ D
EHWWHUZD\ 
 
      
 %XVLQHVV WRGD\ LV JOREDO
EXW (QJOLVK LV HQRXJK WR GR
EXVLQHVVJOREDOO\ 
 




 , RQO\ OLNH WR OHDUQ D IHZ





     - :LWKRXW







 2YHUDOO , WKLQN LW LV
LPSRUWDQW WR OHDUQ DQRWKHU
ODQJXDJH 
 
      










6HFWLRQ  UHYHDOHG WKH IROORZLQJ LQIRUPDWLRQ $OO  SDUWLFLSDQWV WKRXJKW LW ZDV
LPSRUWDQW WR OHDUQDQHZODQJXDJH ,W IRUPHGDSDUWRIDQHGXFDWHGSHUVRQ¶VSURILOH
DQG LW KHOSHG LQ XQGHUVWDQGLQJ WKH FXOWXUH ZKHUH WKH ODQJXDJH LV VSRNHQ DQG LQ





6HYHQWHHQ SDUWLFLSDQWV LQGLFDWHG WKDW LW LV EHVW WR OHDUQ WKH ODQJXDJH IURP QDWLYH
VSHDNHUVZKLOHYLVLWLQJDFHUWDLQFRXQWU\7KLUWHHQUHVSRQGHGWKDWODQJXDJHOHDUQLQJLV
HDV\ DQG WKH\GHVLUHG UHDFKLQJDQDGYDQFHG VWDJH LQ WKH WDUJHW ODQJXDJH2QO\ WZR
SDUWLFLSDQWV SUHIHUUHG OHDUQLQJ RQ WKHLU RZQ ZKLOH PRVW RI WKHP SUHIHUUHG OHDUQLQJ
WKURXJKDWHDFKHU 
 














 , KDYH WDNHQ FODVVHV
WKURXJK HGXFDWLRQDO
WHFKQRORJ\EHIRUH,I\RXGLG
WDNH VXFK D FODVV WKURXJK
ZKLFKPHGLD" 






UHVHUYHG OHDUQHUV WR H[SUHVV
WKHPVHOYHV PRUH IUHHO\ DQG
KHQFH EHWWHU HQJDJH LQ WKH
OHDUQLQJSURFHVV 
      
 $ IDFH-WR-IDFH FODVVURRP
LV PRUH HIIHFWLYH WKDQ D
UHPRWH FODVVURRP XVLQJ
WHFKQRORJ\ 
     0RUHHIIHFWLYH 
 7HFKQRORJ\ OLPLWV GLUHFW
LQWHUDFWLRQVZLWKWKHWHDFKHU 
     , FDQ¶W ORRN DW
WHDFKHU¶V PRXWK IRU
SURQXQFLDWLRQ 
 , SUHIHU WR WDNH ODQJXDJH
FODVVHV WKURXJK D IDFH-WR-
IDFHFODVVURRP,IVRZK\ " 
     7HDFKHUV DUH PRUH
DFFHVVLEOH DQG
DYDLODEOH -  0RUH
7HDFKHU 6WXGHQW
LQWHUDFWLRQ 








      
 7HFKQRORJ\ DOORZV PRUH
IOH[LELOLW\ IRU OHDUQLQJ
DQ\WLPHDQ\ZKHUH 
,I VR FRXOG \RX JLYH DQ
H[DPSOHRUWZR" 
     8VH
LSKRQH0303 
/HDUQ DW RZQ SDFH -
/HDUQ DW KRPH DQG
GXULQJKROLGD\V 
 6RPH FRPSXWHU YLGHR
JDPHVFRXOGEHHGXFDWLRQDO 
      
 :KDW LV WKH PRVW
HIIHFWLYHWHFKQRORJ\WRROWKDW
\RX H[SHULHQFHG ZKLOH








$ E & G 
 
 
    
7DEOH 6WXG\-3UH-6WXG\$WWLWXGH6XUYH\5HVXOWV±6HFWLRQ 
 
6HFWLRQ  UHVXOWV VKRZHG WKH IROORZLQJ DWWLWXGHV WRZDUGV PHGLD RI OHDUQLQJ )LIWHHQ
RXWRISDUWLFLSDQWVZHUHFRPIRUWDEOHZRUNLQJZLWKHGXFDWLRQDOWHFKQRORJ\)RXURI





6HYHQWHHQ SDUWLFLSDQWV LQGLFDWHG WKDW WHFKQRORJ\ DOORZV IOH[LELOLW\ LQ OHDUQLQJ
DQ\WLPH RQ KROLGD\V IRU H[DPSOH XVLQJ SRUWDEOH WRROV VXFK DV LSKRQHV 03V DQG
03V WR OHDUQ DW WKHLU RZQ SDFH LQ FRPIRUWDEOH VXUURXQGLQJV VXFK DV WKHLU KRPHV
(OHYHQ UHVSRQGHG WKDW WHFKQRORJ\DOORZV UHVHUYHG OHDUQHUV WKH DXWRQRP\ WRH[SUHVV
PRUHIUHHO\DQGWREHWWHUHQJDJHLQWKHOHDUQLQJSURFHVV 
 
6L[ SDUWLFLSDQWV VWURQJO\ DJUHHG DQG HLJKW DJUHHG WKDW IDFH-WR-IDFH OHDUQLQJ LV PRUH
HIIHFWLYH WKDQ OHDUQLQJ WKURXJK WHFKQRORJ\ 7HQ UHVSRQGHG WKDW WHFKQRORJ\ OLPLWV






WKH LPSRUWDQFH RI OHDUQLQJ D QHZ ODQJXDJH DQG IHOW LW LV EHVW GRQH ZLWK QDWLYH
VSHDNHUV0RVWRI WKHP SUHIHUUHG OHDUQLQJZLWK D WHDFKHU 6RPH VWXGHQWVKDYHEHHQ





EH FRQFOXGHG WKDW WKH JURXS RI SDUWLFLSDQWV ZKLFK LV PDLQO\ FRPSRVHG RI FROOHJH
VWXGHQWVPLJKWQRWEHYHU\RSHQWRQHZPHGLDOLNH9:V7KHLU OLPLWHGH[SHULHQFHV




$ SRVW-VWXG\ VXUYH\ ZDV FRQGXFWHG IRU 6WXG\- DV LQ 6WXG\- $SSHQGL[ 7KH
 208 
VXUYH\ FDUULHG PRUH LQIRUPDWLRQ LQ 6WXG\- WKDQ LQ 6WXG\- VLQFH SDUWLFLSDQWV KDG
EHHQH[SRVHG WRERWKPHGLDDQGKDGVRPHWKLQJ WR VD\DERXW WKHFRPSDULVRQRXWRI
WKHLU H[SHULHQFH RI ERWK PHGLD 7KH VXUYH\ ZDV FRQGXFWHG IRU HDFK JURXS RI
SDUWLFLSDQWVVHSDUDWHO\DQGWKHUHVXOWVZHUHILOHGIRU*URXS$DV$SSHQGL[DQG
*URXS % DV$SSHQGL[  7KH UHVXOWV KRZHYHU ZHUH YHU\ FORVH DQG DUH RXWOLQHG
WRJHWKHUEHORZDVLIWKH\EHORQJHGWRDODUJHWUHDWPHQWJURXSPDGHXSRIERWKJURXSV
FRPELQHG/LNHWKHSUH-VWXG\VXUYH\WKHUHZHUHWZRVHFWLRQVWRWKHSRVW-VWXG\VXUYH\
6HFWLRQ  DVVHVVHG DWWLWXGHV WRZDUGV ODQJXDJH OHDUQLQJ DQG VHFWLRQ  DVVHVVHG
DWWLWXGHVWRZDUGVPHGLDRIOHDUQLQJ 
 
1LQH SDUWLFLSDQWV WKRXJKW WKDW OHDUQLQJ DQRWKHU ODQJXDJH ZDV JHQHUDOO\ HDV\ WHQ
LQGLFDWHGWKDWOHDUQLQJWKH$UDELFODQJXDJHLVFKDOOHQJLQJ6L[WHHQUHVSRQGHGWKDWWKH\










VXLWDEOH DQG  LQGLFDWHG WKDW FODVVURRPV ZHUH VXLWDEOH 7ZR FRPPHQWHG WKDW WKH
FODVVHVZHUHXQRUJDQL]HGZHQWWRRIDVWZHUHPRQRWRQRXVDQGGU\ZLWKQRSKRWRV 
 
(OHYHQ SDUWLFLSDQWV LQGLFDWHG WKDW WKH IDFH-WR-IDFH FODVVHV ZHUH PRUH HIIHFWLYH WKDQ










)RXUWHHQ SDUWLFLSDQWV LQGLFDWHG WKDW WKH\ IDYRXUHG D IDFH-WR-IDFH FODVVURRP WDNLQJ
ODQJXDJH FODVVHV 6L[ FRPPHQWHG WKDW WKHLU SUHIHUHQFH IRU IDFH-WR-IDFH ZDV GXH WR




7ZHOYH SDUWLFLSDQWV LQGLFDWHG WKDW SURQXQFLDWLRQ LV EHVW GRQH LQ D IDFH-WR-IDFH
FODVVURRP6L[UHVSRQGHGWKDW9:LVPRUHVXLWHGDQGVL[VDLGIDFH-WR-IDFHZDVPRUH
VXLWHG IRU OHDUQLQJYRFDEXODU\7KLUWHHQ UHVSRQGHG WKDWSUDFWLFLQJZKDW ZDV OHDUQHG
ZDVHDVLHULQWKHIDFH-WR-IDFHPHGLXP 
 
$V D VXPPDU\ RI WKH VXUYH\ LW FDQ EH FRQFOXGHG WKDW VWXGHQWV JHQHUDOO\ HQMR\HG
OHDUQLQJ$UDELFDQGZDQWHGWRSXUVXHLWIXUWKHU7KH\ZDQWHGWROHDUQZLWKDWHDFKHU
ZKRZDVDQDWLYHVSHDNHUZKLFK WKH\ LQGLFDWHGKHOSHG LQXQGHUVWDQGLQJ WKHFXOWXUH




DQG IHOW LW DOORZHG IRU EHWWHU LQWHUDFWLRQV ZLWK WKH WHDFKHU DQG RWKHU VWXGHQWV DQG
VHUYHG EHWWHU WR SUDFWLFH ZKDW ZDV OHDUQHG 7KLV JHQHUDO UHVXOW KDG DQ H[FHSWLRQ$
VWXGHQW ZKR ZDV D IUHTXHQW XVHU RI9:V IDYRXUHG WKHP RYHU IDFH-WR-IDFH DQG WKLV
JRHVWRVKRZWKHLPSRUWDQFHRIEHLQJIDPLOLDUZLWKWKHOHDUQLQJHQYLURQPHQW,WZDV







MXGJH WKH H[WHQW RI LQIOXHQFH HDFK PHGLXP KDG RQ ODQJXDJH OHDUQLQJ 7KLV ZDV
QHFHVVDU\ VLQFH WKH FURVV-RYHU PRGHO ZDV XVHG IRU FODVV GHOLYHU\ %RWK WKH 3K'
UHVHDUFKHUDQGDQRWKHUSURIHVVLRQDOWHDFKHUPDGHWKHHYDOXDWLRQRIDVVHVVPHQWV 
 
,QPHDVXULQJ WKH OHDUQLQJRXWFRPHVRI WKHDFWLYLWLHV WKDW WRRNSODFH WKHDVVHVVPHQW
LPPHGLDWHO\ IROORZHG WKH FODVV DQG KDG WKUHH VHFWLRQV 7KH YRFDEXODU\ VHFWLRQ
DVVHVVHG KRZ ZHOO SDUWLFLSDQWV UHWDLQHG $UDELF ZRUGV 7KH VHQWHQFH WUDQVODWLRQ
VHFWLRQGHWHUPLQHG LISDUWLFLSDQWVZKHQ JLYHQ WKH VHQWHQFH LQ (QJOLVKZHUH DEOH WR
XVH ZRUGV DQG FRQQHFWRUV WR FRQVWUXFW D XVHIXO$UDELF VHQWHQFH7KH SURQXQFLDWLRQ
VHFWLRQ ZDV WR DVVHVV KRZ ZHOO SDUWLFLSDQWV SURQRXQFHG SUREOHPDWLF$UDELF OHWWHUV
7KH YRFDEXODU\ DQG VHQWHQFH WUDQVODWLRQ VHFWLRQV ZHUH ZULWWHQ ZKLOH WKH
SURQXQFLDWLRQVHFWLRQZDVYHUEDO$VVHVVPHQW5HVXOWVDUHVKRZQLQ7DEOH 
 
7KH SHUFHQWDJHV OLVWHG LQ WKH PLGGOH FROXPQ RI WKH WDEOH DUH WKH PHDQV RI VFRUHV
FROOHFWHG E\ HOHYHQ SDUWLFLSDQWV LQ *URXS-$ DIWHU VLWWLQJ IRU WZR DVVHVVPHQWV RQH




 *URXS$ *URXS% 
/HVVRQ )DFH-WR-)DFH 9: 
/HVVRQ 9: )DFH-WR-)DFH 
*URXS$YHUDJHV   
7DEOH 6WXG\-$VVHVVPHQW5HVXOWV 
 
7KH RYHUDOO SHUIRUPDQFH RI *URXSV$ DQG % LQ ERWK DVVHVVPHQWV ZDV FRPSDUDEOH
ZLWKDGLIIHUHQFHZKLFKJRHVWRFRQILUPWKDWWKHLQLWLDODOORFDWLRQRISDUWLFLSDQWV
DFURVVJURXSVSURGXFHGJURXSVRIFRPSDUDEOHEDFNJURXQGVDQGVLPLODUSHUIRUPDQFH
7KH OHDUQLQJPHGLXPSHUIRUPDQFH UHVXOWVZHUH KRZHYHUTXLWHGLIIHUHQW7KHPHDQ




% XVLQJ WKH 9: PHGLXP )RU /HVVRQ  *URXS-% XVLQJ WKH IDFH-WR-IDFH PHGLXP
VFRUHGKLJKHUWKDQ*URXS-$XVLQJWKH9:PHGLXP7KHVHGLIIHUHQFHVDUHTXLWH
ODUJHDQGGLIILFXOW WR MXVWLI\ LQ LVRODWLRQ IURP WKHSHUIRUPDQFHRI WKHPHGLXPEHLQJ
XVHG 
 






DOVR GLG QRW VKRZ DQ\ LQWHU-GHSHQGHQF\ EHWZHHQ WKH DVVHVVPHQW UHVXOWV RI D FODVV
FRQGXFWHG WKURXJK RQH PHGLXP RYHU UHVXOWV RI WKH IROORZLQJ FODVV XVLQJ WKH RWKHU
PHGLXP:KDWZDVFOHDUKRZHYHULVWKDWWKHUHVXOWVVKRZDVL]DEOHDGYDQWDJHIRUWKH




$ VWDWLVWLFDO DQDO\VLV ZDV XWLOL]HG WR FRQILUP WKH HIIHFW HDFK PHGLXP KDG RQ
DVVHVVPHQW UHVXOWV 7KH 8QLYDULDWH $QDO\VLV RI 9DULDQFH $129$ SDUDPHWULF WHVW
ZDVXWLOL]HG WR WHVW IRUGHSHQGHQF\RIDVVHVVPHQWVFRUHVRQ WKHPHGLXPRI OHDUQLQJ
XVHGWRGHOLYHUWKHOHVVRQEHLQJDVVHVVHG7KHVL]HVRI VWXGHQWJURXSV$DQG%ZHUH
VLPLODUDWHOHYHQVWXGHQWVHDFKZLWKQRVWXGHQWPLVVLQJDQ\OHVVRQGHOLYHUHG*URXSV
DUH UHTXLUHGE\ WKH$129$VWDWLVWLFDO WHVWV WREH LQGHSHQGHQW*URXS LQGHSHQGHQFH
ZDV DVVXPHG DV WKHUH ZHUH QR FRPPRQ FULWHULD EHWZHHQ SDUWLFLSDQWV H[FHSW WKHLU
DVVRFLDWLRQZLWKWKH8QLYHUVLW\RI1RWWLQJKDPDVVWXGHQWV 
 
$QRWKHU UHTXLUHPHQW IRU WKH $129$ WHVW LV WKDW WKH QXPHULFDO GDWD UHSUHVHQWLQJ
VDPSOHV DUH GUDZQ IURP QRUPDOO\ GLVWULEXWHG SRSXODWLRQV 7ZR WHVWV IRU QRUPDOLW\
ZHUH DSSOLHG RQ WKH VFRUHV RI WKH IRXU DVVHVVPHQWV FRQGXFWHG 7KH QXOO K\SRWKHVLV
ZDV WKDW WKH GDWD LV QRUPDOO\ GLVWULEXWHG DV UHTXLUHG E\ WKH SDUDPHWULF WHVW ,W ZDV
IRXQGWKDWWKHUHVXOWVRIVHFWLRQVRQHDQGWZRRIWKHH[DPVZHUHQRUPDOO\GLVWULEXWHG
UHIHU WR VKDGHGQXPEHUV LQ UHVSHFWLYH WDEOHV6HFWLRQ WKUHH UHVXOWV ZKLFK LQYROYHG




 .ROPRJRURY-6PLUQRYD 6KDSLUR-:LON 
6WDWLVWLF 'I 6LJ 6WDWLVWLF 'I 6LJ 
VHFWLRQ       
VHFWLRQ       
VHFWLRQ       





 6WXGHQWV *URXS /HVVRQ /0 VHFWLRQ VHFWLRQ VHFWLRQ RYHUDOO 
1         
1RUPDO
3DUDPHWHUVDE 
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6WG
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   
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'LIIHUHQFHV 
$EVROXWH         
3RVLWLYH         
1HJDWLYH - - - - - - - - 
.ROPRJRURY-6PLUQRY=         





KRPRJHQHRXV7KH WHVW IRU KRPRJHQHLW\ RI9DULDQFH VKRZHG WKDW WKH GDWD IURP WKH




  /HYHQH6WDWLVWLF GI GI 6LJ 
VHFWLRQ %DVHGRQ0HDQ     
%DVHGRQ0HGLDQ     
%DVHGRQ0HGLDQDQGZLWKDGMXVWHGGI     
%DVHGRQWULPPHGPHDQ     
VHFWLRQ %DVHGRQ0HDQ     
%DVHGRQ0HGLDQ     
%DVHGRQ0HGLDQDQGZLWKDGMXVWHGGI     
%DVHGRQWULPPHGPHDQ     
VHFWLRQ %DVHGRQ0HDQ     
%DVHGRQ0HGLDQ     
%DVHGRQ0HGLDQDQGZLWKDGMXVWHGGI     
%DVHGRQWULPPHGPHDQ     
2YHUDOO %DVHGRQ0HDQ     
%DVHGRQ0HGLDQ     
%DVHGRQ0HGLDQDQGZLWKDGMXVWHGGI     




/0 RYHU WKH DVVHVVPHQW UHVXOWV 7KH DVVHVVPHQW UHVXOWV ZHUH GLYLGHG SHU VHFWLRQ
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7KH VHFWLRQ JUDGHV ZHUH RULJLQDOO\ GLYLGHG EHWZHHQ VHFWLRQV DV IROORZV 6HFWLRQV 
DQGZHUHRYHUDQGVHFWLRQZDVRYHUEXWVLQFHWKH$129$WHVWUHTXLUHG



















6WXGHQW$  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ? ? ? ?  ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
6WXGHQW$  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
 7DEOH /HVVRQ$VVHVVPHQW5HVXOWVIRU*URXS-$ 
 
7KH FULWHULD$OSKD (UURU LQ WKH 6LJQLILFDQFH +\SRWKHVLV IRU WKH$129$ WHVW ZDV
RU$Q\UHVXOWEHORZWKDWYDOXHZDVFRQVLGHUHGVLJQLILFDQW7KHUHVXOWVRIWKH
$129$WHVWIRXQGVLJQLILFDQWUHODWLRQEHWZHHQWKHOHDUQLQJPHGLXP/0XVHGDQG




6RXUFH 7\SH,,,6XPRI6TXDUHV GI 0HDQ6TXDUH ) 6LJ 
&RUUHFWHG0RGHO D     
,QWHUFHSW      
/0      
(UURU      
7RWDO      





6RXUFH 7\SH,,,6XPRI6TXDUHV GI 0HDQ6TXDUH ) 6LJ 
&RUUHFWHG0RGHO D     
,QWHUFHSW      
/0      
(UURU      
7RWDO      




6RXUFH 7\SH,,,6XPRI6TXDUHV GI 0HDQ6TXDUH ) 6LJ 
&RUUHFWHG0RGHO D     
,QWHUFHSW      
/0      
(UURU      
7RWDO      



















VHVVLRQ 7KH VHW RI WHQ TXHVWLRQV $SSHQGL[  ZHUH RSHQ-HQGHG FRYHULQJ
VLPLODULWLHVDQGGLIIHUHQFHVEHWZHHQPHGLDKRZZHOOHDFKPHGLXPSHUIRUPHGZKDW
ZHUHWKHGLIILFXOWLHVLQOHDUQLQJWKDWHDFKPHGLXPSRVHGDQGZKDWFRXOGEHGRQHWR
LPSURYH LW 7KH LQWHUYLHZV VWDUWHG ZLWK WKH JHQHUDO TXHVWLRQV RXWOLQHG LQ$SSHQGL[
 EXW GLG QRW VWULFWO\ IROORZ WKH VHTXHQFH RI TXHVWLRQV DOORZLQJ VWXGHQWV WR
H[SUHVVWKHLUWKRXJKWVPRUHIUHHO\ 
 
7KH GLVFXVVLRQ FRYHUHG DOO WHQ TXHVWLRQV QRW LQ WKH VDPH RUGHU OLVWHG EXW DV WKH
GLVFXVVLRQVZLWKVWXGHQWVZHUHOHDGLQJ7KHUHZDVDFRQWLQXLW\RIGLVFXVVLRQDOORZLQJ
SDUWLFLSDQWLGHDVWRIORZDQGVXUIDFH7KHLQVWUXFWRUWRROQRWHVRIZKDWZDVVDLGPXFK
OLNH WDNLQJ WKH PLQXWHV RI D PHHWLQJ ,QWHUYLHZV ZHUH YLGHR UHFRUGHG DQG ZHUH
UHYLHZHGWRFRQILUPUHVXOWV,QWHUYLHZUHVXOWVDUHRXWOLQHGQH[W 
 

































$SDUWLFLSDQWFRPPHQWHG WKDW LQ WKH9:FODVV WKHUHZRXOGEHQRSUHMXGLFHDJDLQVW




:KHQ DVNHG RQ WKHLU UHFRPPHQGDWLRQV WR LPSURYH WKH 9: PHGLXP VRPH













YLGHRV RI OHVVRQV ZHUH UHYLHZHG DQG HDFK FULWLFDO LQFLGHQW REVHUYHG E\ WKH 3K'
UHVHDUFKHUZDV ORJJHGRQD7UDQVFULSWRI ,QFLGHQWSDSHU 6HH$SSHQGL[ZKLFK
VSHFLILHGWKH6WXG\QDPHRUWKHPHGLXPXVHGWKHLQFLGHQWQXPEHUDQGWLWOHWKH
OHVVRQDQGGDWHDQG WKH WLPHLQWR OHVVRQZKHQ WKH LQFLGHQWZDVREVHUYHG:KHQDOO
SDSHUVZHUHFROOHFWHGWKH\ZHUHUHYLHZHGDQGFDWHJRUL]HGDFFRUGLQJWRWKHQDWXUHRI
WKH LQFLGHQW ZHDWKHU D EUHDNGRZQ RU D EUHDNWKURXJK 7KHQ HDFK FDWHJRU\ ZDV




IDLOXUH HQFRXQWHUHG D 9: XVDJH HUURU DQ DFWLYLW\-UHODWHG EUHDNGRZQ RU ODQJXDJH
PLVXQGHUVWDQGLQJDOHDUQLQJDFWLYLW\IDLOXUHZKHUHSDUWLFLSDQWVGRQRWXQGHUVWDQGWKH
UHTXLUHGOHDUQLQJWDVNVWXGHQWIDWLJXHDVZHOODVRWKHULQFLGHQWVZKLFKZHUHQRWYHU\







RI V\VWHP DQG 6/ VRXQGV :LWK DOO FRQWUROV DGMXVWHG WR VXLW WKH OHVVRQ WKHUH ZHUH






ZHUH EDVHG LQ WZR VRXQG ERRWKV XVHG LQ SURIHVVLRQDO UHFRUGLQJ VWXGLRV ZKLFK










$XQLTXH LQFLGHQWZDV IDFHGZLWKDSDUWLFLSDQWZKRGLGQRWNQRZKRZWRPRYH WKH
ODSWRSPRXVHWREHDEOHWRQDYLJDWHLQ6/GLGQRWDVNIRUKHOSXQWLOODWHUDQGZDVQRW




6HYHUDO EUHDNWKURXJKV LQFOXGHG KXPRURXV LQWHUDFWLRQV H[FLWHPHQW DERXW 6/
HQYLURQPHQW DQG SUDFWLFH ERDUGV XVHG DQG WKH VXFFHVV LQ FDUU\LQJ DOO WKH DFWLYLWLHV






ZLWK WKH HQYLURQPHQW PDGH WKH SUREOHPV ZRUVH %UHDNWKURXJKV ZHUH KRZHYHU
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DVVHVV KRZ ZHOO D 9: FODVV VHUYHG ODQJXDJH OHDUQLQJ ZKHQ FRPSDUHG WR D PRUH
FRQYHQWLRQDOIDFH-WR-IDFHFODVV7KHQHHGIRU6WXG\-ZDVSUHVHQWHGIROORZHGE\DQ
RXWOLQHRIWKHGLIIHUHQFHVEHWZHHQ6WXG\-DQG6WXG\-,Q6WXG\-SDUWLFLSDQWVKDG
WR FRPSOHWH WKH FODVVHV EHIRUH EHLQJ SDLG DQ LQFRQYHQLHQFH DOORZDQFH 6WXG\-




6WXG\-ZDVGHVFULEHG LQFOXGLQJ WKH FODVVHVGHOLYHUHG WKH OHDUQLQJ VSDFHV DQG WKH
UHVHDUFKWRROVXVHGWRFROOHFWGDWD5HVXOWVRIWKHFULWLFDOLQFLGHQWWHFKQLTXHDSSOLHGWR
UHFRUGHGFODVVYLGHRVZDVSUHVHQWHGLQFOXGLQJSUREOHPVIDFHGVXFKDVWKHWHFKQLFDO
SUREOHPV ZLWK QRQ-XQLIRUP ' VRXQG RU DQQR\LQJ VRXQG HFKR ZKLFK KLQGHUHG WKH
GHOLYHU\RIODQJXDJHFODVVHVWKURXJKWKH9:PHGLXP 
 
,QWHUYLHZV KHOG DIWHU OHVVRQV ZHUH RYHU DQG SRVW-VWXG\ VXUYH\V FRPSOHWHG E\
SDUWLFLSDQWV VKRZHG WKDW WKH IDFH-WR-IDFHPHGLXPZDV IDYRXUHGE\SDUWLFLSDQWVRYHU



































7KH GLVFXVVLRQ VWDUWV ZLWK D UHIOHFWLRQ RQ WKHVH VWXGLHV LQ WKH OLJKW RI GHVLJQ
UHTXLUHPHQWVWKDWZHUHGUDZQIURPH[LVWLQJOLWHUDWXUHDQGWKDWZHUHXVHGWRGHVLJQWKH





















,Q FKDSWHU ILYH VHFWLRQ  RXWOLQHG D VHW RI GHVLJQ UHTXLUHPHQWV IRU WKH 9:
OHDUQLQJ VSDFH WKDW ZHUH GUDZQ IURP OLWHUDWXUH RXWOLQHG LQ VHFWLRQ  RQ WKH





7KH ILUVW GHVLJQ UHTXLUHPHQW IRU WKH9: OHDUQLQJ VSDFH ZDV WKH SURYLVLRQ IRU UHDO-





WKH LQVWUXFWRU DQG WKH VWXGHQWV DQG EHWZHHQ WKH VWXGHQWV DV WKH\ SUDFWLFHG LQ SDLUV
,QGLYLGXDO VWXGHQWV ZHUH DOVR DEOH WR XVH SUDFWLFH ERDUGV WKDW SURGXFHG DQ DXGLR
RXWSXW :KLOH EDVLF DXGLR IXQFWLRQDOLW\ DOORZHG FODVVHV WR SURFHHG LQ ERWK 6WXG\-
DQG6WXG\-WKHTXDOLW\RI'DXGLRXVHGLQ6/ZDVIRXQGODFNLQJRQVHYHUDOIURQWV 
 
7KH DXGLR TXDOLW\ ZDV LQFRQVLVWHQW )RU H[DPSOH DXGLR ZRUNHG ZHOO GXULQJ VRPH
OHVVRQV DQG GLG QRW ZRUN ZHOO GXULQJ RWKHU OHVVRQV :KLOH WKLV IDFW FRXOG EH


















$ PDMRU SUREOHP LQ 6/ DXGLR ZDV HFKR ZKLFK JDYH VRPH VWXGHQWV D KHDGDFKH DV
HYLGHQW LQ YLGHR UHFRUGLQJV RI FODVVHV ,W ZDV QRW FOHDU GXULQJ 6WXG\- ZKHWKHU WKH











OLIHGXH WRVLJQDODWWHQXDWLRQDQGVXUURXQGLQJQRLVH 'XULQJVRPHODQJXDJH OHVVRQV
KRZHYHU ZKHQ VWXGHQWV ZHUH VSUHDG IDU DSDUW IRU SUDFWLFLQJ LQ SDLUV WKHUH ZDV DQ





ZDV QRW OLPLWHG WR D FHUWDLQ PD[LPXP YROXPH DQG VR ZKHQ WKH LQVWUXFWRU¶V DYDWDU




LWV LQWHUIDFH ZLWK WKH 6/ SK\VLFV HQJLQH WKDW GHWHUPLQHV SDUDPHWHUV OLNH GLVWDQFH
EHWZHHQ DYDWDUV VHYHUDO DXGLR SUREOHPV FRXOG EH DWWULEXWHG WR WKH DXGLR V\VWHP
DUFKLWHFWXUH DQG WKH QDWXUH RI WKH ,QWHUQHW WKURXJK ZKLFK WKH V\VWHP RSHUDWHV 6/
VHUYHUVDUHFHQWUDOO\ ORFDWHG LQGDWDFHQWUHVDQGDOODXGLRFRPPXQLFDWLRQVZDV WKXV
FHQWUDOL]HGZLWKWKHVHVHUYHUV)RUDQ\JLYHQWZR-ZD\DXGLRFKDQQHOWKHYRLFHRIRQH




:KLOH WKHVHGHOD\V FRXOGEH WROHUDEOH IRUXVHUV ZLWK DGHTXDWHEDQGZLGWK OLQNV WKDW
DUHORFDWHGLQJHRJUDSKLFDUHDVOLNH(XURSHZKLFKLVFORVHWRZKHUHWKH6/VHUYHUVDUH
ORFDWHG LQ WKH 86 GHOD\V FDXVHG E\ WKLV PRGHO DUH QRW RSWLPDO IRU DXGLR
FRPPXQLFDWLRQV DFURVV WKH ,QWHUQHW :KHQ SLORW WHVWV RQ 6/ DXGLR ZHUH FRQGXFWHG












$Q\ SUREOHP IDFHG ZLWK 6/ VHUYHUV HLWKHU GXULQJ SHULRGV RI H[WUD ORDGV RU GXULQJ
VHUYHU PDLQWHQDQFH ZRXOG DOVR DGG WR WKH DXGLR TXDOLW\ SUREOHPV$ SUREOHP WKDW











7KH VHFRQG GHVLJQ UHTXLUHPHQW IRU WKH 9: OHDUQLQJ VSDFH ZDV LWV HDVH RI XVH
FRQGLWLRQVWKDWDOORZHGXVHUVWRTXLFNO\OHDUQWKHEDVLFVRIRQOLQH9:QDYLJDWLRQVR
DV WR EH DEOH WR IRFXV RQ ODQJXDJH OHDUQLQJ UDWKHU WKDQ WHFKQLFDO GHWDLOV RI 9:














7KH UHVSRQVH WLPH IRU PRYLQJ WKH DYDWDU DURXQG UDQJHV IURP PV WR  VHFRQGV
GHSHQGLQJRQVHYHUDOW\SHVRIGHOD\EHWZHHQ6/FOLHQWVDQGVHUYHUV5RXQG-WULSGHOD\
LQUHODWHGWRWKHGLVWDQFHWUDYHOOHGEHWZHHQFOLHQWDQGVHUYHU7KLVFRXOGEHDVODUJHDV
PVIRU LQWHU-FRQWLQHQWDO WUDIILFDQGDVODUJHDVVHFIRU ,QWHUQHW OLQNVWKDWXWLOL]H
VDWHOOLWH FRPPXQLFDWLRQV 1HWZRUN ORDGLQJ DQG FRQJHVWLRQ GHOD\V IXUWKHU DGG WR
URXQG-WULSGHOD\V 
 




DQG WKH PRUH DOJRULWKPLF GHOD\V DUH VXIIHUHG 6HUYHU ORDGLQJ DGGV WR WKLV W\SH RI






IDPLOLDU ZLWK WKH 9: HQYLURQPHQW )RU H[DPSOH WKH\ QHHG WR NQRZ KRZ WR ILQG
ORFDWLRQVLQVLGHDQLVODQGZKHQWKH\ZDQGHURII WKHOHDUQLQJVLWHRUKRZWRILQG6/




6WXGHQWV LQ 6WXG\- KDG EHHQ ILUVW JLYHQ DQ RULHQWDWLRQ VHVVLRQ LQ 6/ WR JHW WKHP
HQUROOHGDQGVWDUWHGEHIRUHWDNLQJFODVVHV7KH\ZHUHWKHQGLUHFWHGWRDQLVODQGFDOOHG
µ2ULHQWDWLRQ ,VODQG¶ ZKHUH WKH\ ZHQW WKURXJK D VHULHV RI SUDFWLFHV WR OHDUQ KRZ WR
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FRQWUROWKHLUDYDWDUVKRZWRKDYHGLIIHUHQWSHUVSHFWLYHVRIVXUURXQGLQJVDQGKRZWR
FRQWURO REMHFWV DURXQG WKHP 6WXG\- FODVVHV ZHUH GHOLYHUHG RYHU D SHULRG RI WZR
PRQWKV DQG VWXGHQWV KDG VHYHUDO RSSRUWXQLWLHV DQG D UHODWLYHO\ ORQJ WLPH WR JHW
IDPLOLDUZLWKWKHLQWHUIDFHDQGZLWKWKH9:HQYLURQPHQW6WXG\-ZDVKRZHYHUUXQ
RYHU D PXFK VKRUWHU SHULRG WKDQ 6WXG\- 7ZR SDUWLFLSDQWV KDG SULRU H[SHULHQFH LQ














EHWZHHQ XVHUV DQG REMHFWV WKDW IDFLOLWDWHG OHDUQLQJ 7KLV NLQG RI LQWHUDFWLRQ ZDV
HQYLVLRQHGWRDOORZIRULQGLYLGXDOL]HGOHDUQLQJWRPDWFKOHDUQLQJGHOLYHU\WRWKHUDWH
RI OHDUQHU DELOLW\ WR DEVRUEPDWHULDO DQG WR JLYH WKH OHDUQHU DEHWWHU VHQVHRIEHLQJ
LPPHUVHG 
 




HDFK DFWLYLW\ OLNH OHDUQLQJ QXPEHUV RU OHDUQLQJ KRZ WR JUHHW VRPHRQH ZDV
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SURJUDPPHG RQ RQH SUDFWLFH ERDUG WKDW LQFOXGHG EHWZHHQ WHQ DQG  ZRUGV RU
SKUDVHV6WXGHQWVZHUHDEOHWRDFFHVVWKHVHERDUGVDWDQ\WLPHDQGGHSHQGLQJRQWKH
DFWLYLW\ WKH\ ZDQWHG WR UHYLHZ WKH\ ZRXOG JR WR WKH FRUUHVSRQGLQJ SUDFWLFH ERDUG












ZKLFK VRPHWLPHV ZRUNHG ZHOO DQG VRPH RWKHU WLPHV SURGXFHG D YHU\ ORZ DXGLR
RXWSXW(YHQZLWKWKHVDPHDXGLRILOHORDGHGWRWZRJLYHQVRXQGERDUGVZLWKWKHVDPH
SURJUDP WKH DXGLR RXWSXW OHYHO RI FHUWDLQ ERDUGV ZDV VRPHWLPHV IRXQG WR EH
VLJQLILFDQWO\GLIIHUHQW 
 
$QRWKHU VLJQLILFDQW LVVXH UHODWLQJ WR LQWHUDFWLYLW\ ZLWK REMHFWV LV WKH GLIILFXOW\ RI
HVWDEOLVKLQJDQGPDLQWDLQLQJFRQWHQWVWRUHGRQWKHVHREMHFWV:KLOHSURJUDPPLQJRU








,Q FRQFOXVLRQ WKH GHVLJQ UHTXLUHPHQW IRU LQWHUDFWLYLW\ ZLWK REMHFWV KDV EHHQ PHW
3UREOHPVZLWK'YRLFHKRZHYHUKLQGHUHGXWLOL]LQJWKLVFDSDELOLW\WRLWVIXOOSRWHQWLDO
7KHGLIILFXOW\RIEXLOGLQJREMHFWVLVDQRWKHUKLQGUDQFHIDFLQJLWVHIIHFWLYHXWLOL]DWLRQ 











LQ FKDLUV LQ IURQW RI D ODUJH SUHVHQWDWLRQ ERDUG ZKHUH WKH LQVWUXFWRU LQWURGXFHG WKH
DFWLYLW\DWKDQGDQGEULHIO\SUDFWLFHGZLWKVWXGHQWVWKURXJKDSSO\LQJZKDWZDVWDXJKW 
 
7KH VHFRQG OHDUQLQJ VFHQDULR ZDV SUDFWLFLQJ LQ SDLUV :KHQ WKH LQVWUXFWRU IHOW
SDUWLFLSDQWVZHUHUHDG\IRUVXFKDVFHQDULR WKHOHDUQLQJVSDFHZDVSUH-SURJUDPPHG
DV VXFK DQG WKH LQVWUXFWRU ZRXOG FKRRVH WKH FODVV VHDWLQJ DUUDQJHPHQW GHVLUHG E\
SUHVVLQJ WKH FRUUHVSRQGLQJ FRQWURO EXWWRQ IRUFLQJ FKDLUV WR PRYH WR WKH
FRUUHVSRQGLQJ IDU-DSDUW VXLWDEOH SUH-VHW ORFDWLRQV ZLWK DYDWDUV VWLOO VLWWLQJ LQ WKHLU
FKDLUV HQDEOLQJ VWXGHQWV WR FDUU\ RXW SUDFWLFH FRQYHUVDWLRQV ZLWKRXW DXGLR
LQWHUIHUHQFHZLWKRWKHUSDLUVRUVWXGHQWV 
 








KDV EHHQ PHW E\ WKH 6/ 9: HQYLURQPHQW :KLOH VLJQLQJ XS IRU WKH 6/ DFFRXQW
VWXGHQWV ZHUH DEOH WR FKRRVH WKHLU DYDWDU QDPHV DQG EDVLF ORRNV ER\ RU JLUO HWF
/DWHU WKH\ZHUH DOVR DEOH WR FRQILJXUH WKH ORRNVRI WKHLU DYDWDUV OLNH IDFH IHDWXUHV
KDLUFRORXUDQGVW\OHERG\VKDSHDQGVL]HFORWKHVHWF6HHILJXUHVDQG 
 







    )LJXUH $6WXG\-SDUWLFLSDQW 
  FRQILJXULQJKHUDYDWDU¶VKDLUFRORXU 
  DQGVW\OHWRPDWFKKHURZQKDLUVW\OH 
  DQGFRORXU 
 
 
  )LJXUH $VWXGHQWGUHVVLQJKHUDYDWDUZLWKD 







SUHVHQFH DQG ZRXOG IDFLOLWDWH WKH UROH-SOD\ DFWLYLWLHV WKDW WDNH SODFH GXULQJ WKH
OHDUQLQJVHVVLRQV 
 
7KHGHVLJQUHTXLUHPHQW IRU IOH[LELOLW\ LQ UROH-SOD\ OHDUQLQJZDVPHW LQ WKHUROH-SOD\
OHDUQLQJ DUHD 7KH DUHD ZDV RUJDQL]HG DURXQG D ODUJH VWDJH ZLWK IRXU ODUJH SKRWRV
DVVRFLDWHG ZLWK IRXU VFHQDULRV IRU FRQGXFWLQJ UROH-SOD\ DFWLYLWLHV (DFK OHDUQLQJ





UROH RI D SDVVHQJHU RU DQ RIILFHU DQG ZRXOG SUDFWLFH WKH OHVVRQ PDWHULDO 2WKHU
VFHQDULRVLQFOXGHGDKRWHOOREE\DUHVWDXUDQWDQGDWWKH8QLYHUVLW\ 
 
6KLIWLQJ EHWZHHQ WKH OHDUQLQJ VFHQDULRV ZDV D PDWWHU RI VHOHFWLQJ RQH RI IRXU
FRUUHVSRQGLQJFRQWUROV&KDLUVWDEOHVDQGNLRVNVZHUHSUH-SURJUDPPHGWRDSSHDURU
GLVDSSHDURIIWKHVWDJHGHSHQGLQJRQWKHOHDUQLQJVFHQDULRVHOHFWHG7KLVDOORZHGIRU






7KH PDQ\ DXGLR LVVXHV IDFHG GHVHUYHG IXUWKHU LQYHVWLJDWLRQ HDFK WKURXJK D





2QH UHFRPPHQGDWLRQ WR GHDO DXGLR SUREOHPV ZRXOG EH WR FKDQJH WKH DXGLR V\VWHP
DUFKLWHFWXUHDOORZLQJDGLUHFWDXGLRFKDQQHOEHWZHHQWKHXVHUV7KLVZRXOGPLQLPL]H
WKH GHOD\ GXULQJ DQ DXGLR FRQYHUVDWLRQ DQG E\SDVV VHYHUDO ,QWHUQHW QRGHV WKXV
PLQLPL]LQJQHWZRUNFRQJHVWLRQHIIHFWV7KLVZRXOGKRZHYHU UHTXLUHGLVWULEXWLQJ WKH
'DXGLRIXQFWLRQDOLW\WRFOLHQWVIRULPPHGLDWHIHHGEDFNDQGEHWWHUUHVSRQVHIURP'
DXGLR HQJLQH ZKLFK ZRXOG LQ WXUQ UHTXLUH PRUH SURFHVVLQJ IURP WKH FOLHQW
FRPSXWHUV 
 
$QRWKHUUHFRPPHQGDWLRQ LV WRFUHDWHDSULYDWHQHWZRUNRYHU WKH ,QWHUQHW WKDWZRXOG
JXDUDQWHHTXDOLW\RIVHUYLFHWRWKHDXGLRFKDQQHODVZHOODVRWKHUIHDWXUHVRIWKH9:
QDYLJDWLRQ H[SHULHQFH 6XFK QHWZRUNV KDYH EHHQ GRQH EHIRUH 0ERQH 0XOWLFDVWLQJ
%DFNERQH IRU H[DPSOH LV D VSHFLDO LQWHUQDWLRQDOQHWZRUN WKDW LV VHSDUDWHG IURP WKH
,QWHUQHW EDFNERQH DQG GHGLFDWHG IRU 0XOWLFDVW WUDIILF VXFK YLGHR VWUHDPLQJ WUDIILF
EHWZHHQ RQH VHUYHU DQG VHYHUDO FOLHQWV $ VLPLODU SULYDWH QHWZRUN KDV DOVR EHHQ
VXJJHVWHGIRUJDPLQJWUDIILF 
 
6XFK D QHWZRUN ZRXOG QRW QHFHVVDULO\ UHTXLUH D VHSDUDWH SK\VLFDO LQIUDVWUXFWXUH
/RJLFDO VHSDUDWLRQ DQG GLIIHUHQWLDWLRQ RI WUDIILF FRXOG EH DFKLHYHG WKURXJK VHYHUDO





$WKLUG UHFRPPHQGDWLRQ WRDYRLG VHYHUDODXGLRSUREOHPV LVXVLQJD ORFDO VHUYHU IRU
UXQQLQJ WKH9: 2SHQVLP LV DQ RSHQ VRXUFH YHUVLRQ RI 6/ ZKLFK UXQV DV D VWDQG-
DORQHVHUYHUDSSOLFDWLRQWKDWFDQEHUXQORFDOO\WRSURYLGH9:VLPXODWLRQVRQDVPDOO
VFDOH7KLV ZRXOG LVRODWH VHYHUDO RI WKH DXGLR SUREOHPV WKDW DUH FDXVHG E\ QHWZRUN
GHOD\V DQGFRQJHVWLRQRU VHUYHU ORDGLQJDQGEDG UHVRXUFLQJ5XQQLQJD9: ORFDOO\
 235 
ZRXOGKRZHYHUGHSULYH LWVXVHUV IURPWKHYDVW UHVRXUFHVDQGXVHUEDVHRIDQRQOLQH
9: 
 
$V D FRQFOXVLRQ FKDQJLQJ WKH 6/ DXGLR V\VWHP DUFKLWHFWXUH RU FUHDWLQJ D SULYDWH
QHWZRUNRYHUOD\LQJ WKH ,QWHUQHW WKDWSUHVHUYHVTXDOLW\RI VHUYLFH IRUDXGLRPLJKWEH
UHVWULFWLYH $ UHDGLO\ DYDLODEOH VROXWLRQ WR DXGLR SUREOHPV FDXVHG E\ QHWZRUNV
FRQQHFWLQJ9:FOLHQWVWR9:VHUYHUVLVWRLQVWDOO2SHQVLPRQDORFDOVHUYHUWRPDNH
VXUH WKDW DXGLR SUREOHPV FDXVHG E\ QHWZRUNV DUH XQGHU FRQWURO 3UREOHPV ZLWK '






RU NH\ERDUG WKH\ ZRXOG FHUWDLQO\ IDFH WURXEOH ZKLOH QDYLJDWLQJ WKH 9: 2QH
SDUWLFLSDQWLQ6WXG\-ZDVDFFXVWRPHGWRDGHVNWRSLQWHUIDFHEXWGLGQRWNQRZKRZWR


















ZRXOG WKXV UHTXLUH FROODERUDWLRQEHWZHHQSURJUDPPHUV LQVWUXFWLRQDOGHVLJQHUV DQG















WRD IDFH-WR-IDFHFODVVURRP%RWKSDUWLFLSDQWVDJUHHG WKDW9LUWXDO:RUOGV WHFKQRORJ\
DOORZVPRUHIOH[LELOLW\IRUOHDUQLQJDQ\WLPHDQ\ZKHUH 
 
,Q 6WXG\- SDUWLFLSDQWV ZHUH DEOH WR FRPSDUH EHWZHHQ WKH 9: DQG IDFH-WR-IDFH
FODVVHVVLQFHWKH\WRRNOHVVRQVWKURXJKERWKPHGLD$OOSDUWLFLSDQWVZKRFRPSOHWHG





ZRXOG OLNH WR OHDUQDORQH(OHYHQSDUWLFLSDQWV LQGLFDWHG WKDW WKH IDFH-WR-IDFH FODVVHV
ZHUHPRUHHIIHFWLYHWKDQ9:FODVVHV)LYHSDUWLFLSDQWVFRPPHQWHGWKDW9:FODVVHV
OLPLWHG GLUHFW LQWHUDFWLRQ ZLWK WKH WHDFKHU )RXUWHHQ UHVSRQGHG WKDW WKH\ SUHIHUUHG D
IDFH-WR-IDFHODQJXDJHFODVVVLQFHFODVVLQWHUDFWLRQVZHUHHDVLHU 
 









7ZHOYH SDUWLFLSDQWV LQGLFDWHG WKH\ ZHUH FRPIRUWDEOH ZLWK 9: WHFKQRORJ\ DQG 
LQGLFDWHG 9: WHFKQRORJ\ ZDV IOH[LEOH LQ OHDUQLQJ GHOLYHU\ :KLOH RYHU KDOI WKH
SDUWLFLSDQWVZHUHFRPIRUWDEOHOHDUQLQJWKURXJK9:VDOPRVWDOORIWKHPUHDOL]HGWKH
RSSRUWXQLW\ 9:V SURYLGHG IRU IOH[LEOH OHDUQLQJ 7ZHOYH SDUWLFLSDQWV LQGLFDWHG WKDW
SURQXQFLDWLRQ LV EHVW GRQH LQ D IDFH-WR-IDFH FODVVURRP 6L[ UHVSRQGHG WKDW WKH9:
ZDVPRUHVXLWHGIRUOHDUQLQJYRFDEXODU\7KLUWHHQUHVSRQGHGWKDWSUDFWLFLQJZKDWZDV
OHDUQHGZDVHDVLHULQWKHIDFH-WR-IDFHPHGLXP7KHSUDFWLFHERDUGVVHHPHGWRSURYLGH
























RI H[SRVXUH WR ODQJXDJH ZRXOG LPSURYH WKH UHOLDELOLW\ RI DVVHVVPHQW UHVXOWV DV LW
ZRXOG LOOXPLQDWH WKH WLPH IDFWRU LQ FRPSDULQJ UHVXOWV 7KH VKRUW WLPH KRZHYHU
GLPLQLVKHG WKHRSSRUWXQLW\ IRUVWXGHQWV WRJHW IDPLOLDUZLWK WKHQHZPHGLXPDQG WR




PHGLXP $ VWDWLVWLFDO DQDO\VLV RI WKH UHVXOWV KDV VKRZQ D VLJQLILFDQW HIIHFW RI WKH
PHGLD XVHG RQ WKH DVVHVVPHQW UHVXOWV ,W FDQ EH FRQFOXGHG WKDW DOWKRXJK WKH 9:


















7UHQGVRI WHFKQLFDOSUREOHPV VSHFLILFDOO\ZLWK'DXGLRZHUHHYLGHQW 'HVSLWH WKH
KLJK TXDOLW\ FRPSXWHU V\VWHPV WKDW ZHUH XVHG DQG WKH FRPSUHKHQVLYH WHFKQLFDO
VXSSRUW WKDW ZHQW LQWR SUHSDULQJ IRU DQG UXQQLQJ RI WKH VWXGLHV DXGLR SUREOHPV
SHUVLVWHGDQGZHUHRXWVLGHWKHFRQWURORIWKHUHVHDUFKHURUWKHVXSSRUWLQJ/65,WHDP 
 
7KH V\QFKURQRXV QDWXUH RI FODVVHV DQG WKH WHFKQLFDO SUREOHPV IDFHG ZDV KRZHYHU
GHPDQGLQJRQVWXGHQWDWWHQWLRQ6RPHRIWKHPZHUHYHU\WLUHGDIWHUD9:FODVV7KH
9:DXGLRSUREOHPVIDFHGLQERWK6WXG\-DQG6WXG\-GHSULYHGSDUWLFLSDQWVIURPD





ODQJXDJH OHDUQLQJ DV FRPSDUHG WR WUDGLWLRQDO PHGLD RI OHDUQLQJ ,Q DQ DWWHPSW WR
DQVZHU WKDW TXHVWLRQ WKUHH VWXGLHV ZHUH FRQGXFWHG FROOHFWLQJ LQIRUPDWLRQ WKURXJK




o +RZZHOO VWXGHQWV DUH FRPSXWHU OLWHUDWH DIIHFWHGKRZZHOO WKH\ZRXOG OHDUQ
ZLWK HDVH WKURXJK 9:V $ VWXGHQW ZLWK SRRU 3& VNLOOV ZRXOG QRW DEOH WR
EHQHILWIURP9:V 
o 6WXGHQWIDPLOLDULW\ZLWK9:VGLFWDWHVKRZZHOOWKH\DUHPRWLYDWHGWRXVHLW,W
ZDV FOHDU DIWHU WKH VWXGLHV ZHUH FRQGXFWHG WKDW PRUH WLPH ZDV QHHGHG IRU
WUDLQLQJ RQ 9:V DQG IRU OHWWLQJ SDUWLFLSDQWV EH PRUH IDPLOLDU ZLWK WKH
LQWHUIDFH 
o ,QWHUDFWLYLW\ ZLWK WKH LQVWUXFWRU ZLWK OHDUQLQJ REMHFWV DQG ZLWK RWKHU XVHUV
PDNHV D ODUJH LPSDFW RQ WKH OHDUQLQJ H[SHULHQFH 7KLV ZDV HYLGHQW IURP
VWXGHQW IHHGEDFN ,QWHUDFWLYLW\ ZLWK WKH LQVWUXFWRU ZDV IRXQG ODFNLQJ ZKHQ
FRPSDUHG WR IDFH-WR-IDFHDQGKRZZHOO LQWHUDFWLYLW\ LVDFKLHYHG LVKRZZHOO
9:VVHUYHVWXGHQWOHDUQLQJ 
o 9:VFRXOG DOORZ IRU LQWHUDFWLRQVXVHIXO IRU ODQJXDJH OHDUQLQJ VKRXOGQDWLYH
VSHDNHUV EH DYDLODEOH IRU VXFK LQWHUDFWLRQV 7KLV LV D PDMRU DGYDQWDJH IRU
ODQJXDJHOHDUQHUVRIWHQQRWDYDLODEOHLQDIDFH-WR-IDFHPHGLXP 
o ,QWHUDFWLYLW\ZLWKREMHFWVZRXOGVHUYHWKHFDVHRIWKH9:PHGLXPEHWWHUWKDQ
WKH IDFH-WR-IDFH PHGLXP 2EMHFWV WKDW SURGXFH VRXQG LPDJHV RU YLGHR
DFFRUGLQJWRDFHUWDLQOHDUQLQJVFHQDULRRUFRQWH[WZRXOGDGGWRWKHYDOXHRI
9:VLQOHDUQLQJ 




LWV FRQVLGHUDWLRQ DV DQ HIIHFWLYH OHDUQLQJ PHGLXP $XGLR SUREOHPV KDYH







o 7KH DXWKRULQJ RI 9: FRQWHQW QHHGV WR EH VWUHDPOLQHG WKURXJK D FRQWHQW











IDFH-WR-IDFH PHGLXP %XW LI WKH ULJKW FRQGLWLRQV ZHUH QRW LQ SODFH WKH FRPSDULVRQ
ZRXOG \LHOG LQIHULRU UHVXOWV RI OHDUQLQJ LQ 9:V DV ZDV WKH FDVH LQ 6WXG\- ,W LV
KRZHYHU IDLU WR VD\ WKDW WHFKQLFDO SUREOHPV DUH VRUWHG RXW QHZ IHDWXUHV DQG WRROV
DSSHDUDVWHFKQRORJ\PDNHVSURJUHVVDWDIDVWUDWH,WLVWKXVIDLUWRVD\WKDWWKHUHVXOWV
UHDFKHG DUH DSSOLFDEOH WR WKH VWDWH RI 9: WHFKQRORJ\ GXULQJ WR WKH VSDQ RI WLPH













OHDUQLQJ VSDFHV DQG FODVV GHOLYHU\ PHWKRGV WKDW ZHUH XVHG WR WHVW DQG YHULI\ WKHVH
GHVLJQFULWHULD 
 
7KH PHWKRGRORJ\ ZDV DEOH WR VWLFN WR 'HVLJQ 5HVHDUFK JXLGHOLQHV ZKLFK FDOO IRU
LWHUDWLYH F\FOHVRI GHYHORSPHQWRI WKH UHVHDUFK SURFHVV7KHPHWKRGRORJ\ DSSURDFK
ZDV LWHUDWLYHDV H[SHULHQFHZDVJDLQHG IURP WKH3LORW WR WKH WZR6WXGLHVZLWKHDFK
6WXG\EXLOGLQJRQSUHYLRXV6WXGLHV FDUU\LQJ QHFHVVDU\ FKDQJHV LQ WKHGHVLJQ FODVV
GHOLYHU\PHWKRGVDQGDQXPEHURIRWKHUDUHDVRXWOLQHGLQHDFK6WXG\ 
 
7KH PHWKRGRORJ\ VHW XVHIXO DQG ORJLFDO SDWWHUQV IRU FODVV GHOLYHU\ PHWKRGV 7KHUH
ZDVQRVLQJOHUHVHDUFKSURMHFWVXUYH\HGLQWKHOLWHUDWXUHRIPHGLDFRPSDULVRQVWXGLHV




VHUYHG IRU FROOHFWLQJ DQG DQDO\VLQJ UHVHDUFK GDWD WKURXJK PXOWLSOH WRROV %RWK
TXDOLWDWLYHDQGTXDQWLWDWLYHPHWKRGVZHUHHPSOR\HGLQRUGHUWRVKHGPRUHOLJKWRQWKH
UHVHDUFKUHVXOWVVLQFHZKHUHRQHPHWKRGIDOOVVKRUWDQRWKHUPHWKRGILOOVLQWKHJDS
7ULDQJXODWLRQ LV WKXV D PHWKRG-DSSURSULDWH VWUDWHJ\ RI IRXQGLQJ WKH FUHGLELOLW\ RI
TXDOLWDWLYHDQDO\VHV%RJGDQHWDO 
 
%RJGDQ HW DO  VWDWHV WKDW WULDQJXODWLRQ LV DQ DOWHUQDWLYH WR WUDGLWLRQDO FULWHULD
OLNH UHOLDELOLW\ DQG YDOLGLW\ VLQFH WKH FRPELQDWLRQ RI PXOWLSOH REVHUYHUV PHWKRGV
WKHRULHVDQGHPSLULFDOPDWHULDOVDOORZVUHVHDUFKHUV WRRYHUFRPHWKHSUREOHPVVXFK





D FRQFOXVLRQ LQ WHUPV RI UHVHDUFK UHVXOWV ,Q WHUPV RI FRQVLVWHQF\ WKH UHVHDUFK
PHWKRGRORJ\ ZDV DOZD\V LQ DFFRUGDQFH ZLWK WKH IUDPHZRUN VHW IRU HDFK 6WXG\
FRQGXFWHG7KHPHWKRGRORJ\DOVRVHUYHGIRUJLYLQJDQVZHUVWRWKHUHVHDUFKTXHVWLRQ
DORQJZLWKDVHWRIVXSSRUWLQJXVHIXOSDUDPHWHUVDQGDOVRDOORZHGWKHIRUPXODWLRQRI





FRKHUHQW LQ WKH GLIIHUHQW WRROV DQG PHWKRGV HPSOR\HG$QRWKHU ZHDNQHVV LV LQ WKH
UHOHYDQFHRI'HVLJQ5HVHDUFKGHVFULSWLRQWRWKLVSURMHFW'HVLJQUHVHDUFKLVFRQFHLYHG
WRDQDO\VHZRUNVLWXDWLRQVLQSURJUHVVWRDFFHVVFHUWDLQUHVHDUFKYDULDEOHV,QWKHFDVH
RI WKLV UHVHDUFK SURMHFW WKH ODQJXDJH FODVVHV GHOLYHUHG ZHUH QRW SDUW RI D ODQJXDJH
SURJUDP7KH\ ZHUH GHOLYHUHG IRU WKH VROH VDNH RI GHWHUPLQLQJ WKH DIIRUGDQFHV DQG
HIIHFWLYHQHVVRIWKH9:PHGLXPLQODQJXDJHGHOLYHU\ 
 
2WKHU ZHDNQHVVHV DUH VKDUHG ZLWK DQ\ HGXFDWLRQDO UHVHDUFK SURMHFW 7KH VFRSH RI
VDPSOLQJ DV ZHOO DV WKH YDOLGLW\ LVVXHV DVVXPSWLRQV DQG OLPLWDWLRQV GLVFXVVHG LQ
FKDSWHUVHFWLRQDQGLQ&KDSWHUVHFWLRQUHSUHVHQWDIDLUDQGWKRURXJKVHW
RI LVVXHV WKDW FRXOGEH DUJXHGDJDLQVW DQ\PHWKRGRORJ\ VLPLODU WR WKHRQH WKDWZDV
XVHG LQ WKLV SURMHFW +RZHYHU GHVSLWH DOO WKHVH LVVXHV RQH FDQ IDLUO\ VD\ WKDW WKH




















DQG DQDO\]HG \LHOGHG ILQGLQJV WKDW ZHUH GLVFXVVHG LQ FKDSWHU  %DVHG RQ WKH
NQRZOHGJHDFTXLUHG IURP WKHVH ILQGLQJV&KDSWHURXWOLQHV D OLVW RSSRUWXQLWLHV DQG




DQG RQ SDUWLFXODU HYHQWV RU REVHUYDWLRQV ZLWKLQ FHUWDLQ VWXGLHV 7KH GLVFXVVLRQ RI
OLPLWDWLRQVWKXVVSDQVDVSHFWUXPRIWRSLFVDQGDUHDVLQFOXGLQJSDUWLFLSDQWVHOHFWLRQ
WKHUHVHDUFKHQYLURQPHQWWKH9:GHVLJQHQYLURQPHQWDQGWKHWHFKQLFDOHQYLURQPHQW






$ FKDOOHQJH IURP D GHVLJQHU¶V SHUVSHFWLYH LV WKH DELOLW\ WR EDODQFH EHWZHHQ WKH
FRPSOH[LW\RIWKHOHDUQLQJVSDFHDQGOHDUQLQJREMHFWVWKHLUHDVHRIWKHLUXWLOL]DWLRQE\




RIWHQ URRWHG LQ WKH DWWUDFWLYHQHVV RI D 9: DV D JDPLQJ RU VRFLDO HQYLURQPHQW WKDW
EULQJVLQPDQ\XVHUVQRWQHFHVVDULO\LQWHUHVWHGLQOHDUQLQJ0RWLYDWLQJWKHODUJH9:







SUH-SUHSDUHG VHW DQG DVVLJQ RU PRGLI\ WKH FRQWHQW RI WKHVH REMHFWV LV D PDMRU
FKDOOHQJH IDFLQJ 9: GHVLJQHUV WRGD\ 7RROV OLNH FRQWHQW PDQDJHPHQW V\VWHPV
DYDLODEOHIRUZHEVLWHHGLWRUVGRQRWUHTXLUHPRUHWKDQZRUG-SURFHVVLQJVNLOOV6LPLODU
WRROV IRU 9:V ZRXOG EH HVVHQWLDO EHIRUH ZLGHVSUHDG DGDSWDWLRQ E\ WKH PDVVHV RI
WXWRUV 
 
7KH GHVLJQ VKRXOG EH EDVHG RQ VRXQG SHGDJRJLF SULQFLSOHV ZKLFK DUH URRWHG LQ
WKHRULHVRIOHDUQLQJDQGFRJQLWLRQ+DYLQJVXFKEDFNJURXQGUHTXLUHV\HDUVRIUHVHDUFK
DQG H[SHULHQFH DQG FROODERUDWLRQ DPRQJ GHVLJQHUV DQG EHWZHHQ GHVLJQHUV
HGXFDWRUV UHVHDUFKHUV DQG VRFLDO VFLHQWLVWV VHHPV ORJLFDO IRU IDVWHU F\FOHV RI 9:
OHDUQLQJVSDFHGHYHORSPHQW 
 
2SSRUWXQLWLHV IRU 9: GHVLJQHUV DUH ZLGH 7KHLU IRFXV VKRXOG KRZHYHU EH RQ WKH










&KDOOHQJHV IURP D WXWRU¶V SHUVSHFWLYH DUH VHYHUDO 7KH WXWRU VKRXOG PDQDJH WKH
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OHDUQLQJSURFHVVLQOLJKWRILQVWLWXWLRQDODQGSURJUDPUHTXLUHPHQWVPRWLYDWHVWXGHQWV
DQG FRQYLQFH WKHP RI WKH PHULW LQ OHDUQLQJ WKURXJK 9:V PDQDJH WKHLU OHDUQLQJ
H[SHULHQFH ZKLOH SURYLGLQJ WKH ULJKW PL[ EHWZHHQ OHDUQLQJ PHGLD DQG WKLV LV QR
VLPSOH WDVN 7KH PDLQ DGYLFH IRU WXWRUV ZRXOG EH WR FROODERUDWH ZLWK RWKHU WXWRUV










/LYLQJVWRQH DQG .HPS LQGLFDWH WKDW WKH VWUHQJWK RI WKH 9: LQ OHDUQLQJ OLHV LQ LWV
DELOLW\ WR DOORZ OHDUQHU H[SORUDWLRQ PXFK OLNH JRLQJ RQ D ILHOG-WULS 7KH\ WKXV VHH






GLIIHUHQW ZD\V RWKHU WXWRUV KDYH EHHQ XVLQJ 9:V DQG EH UHDG\ WR GR WKHLU RZQ
H[SHULPHQWDWLRQ ZLWK WKH HQYLURQPHQW $ YHU\ JRRG UHIHUHQFH ERRN ZULWWHQ E\ D




(YHU\ QHZ HQYLURQPHQW FRPHV ZLWK LWV RZQ VHW RI FKDOOHQJHV :KLOH RQOLQH XVHUV
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KHDY\ JDPHUV DQG 9: UHVLGHQWV KDYH DQ DGYDQWDJH IRU XVLQJ 9:V LQ HGXFDWLRQ
RWKHU VWXGHQWV DUH QRW IDU RII IURP XWLOL]LQJ WKH 9: IRU WKHLU OHDUQLQJ EHQHILW
6SHQGLQJ WLPH WR JHW IDPLOLDU ZLWK WKH QHZ HQYLURQPHQW PDQDJLQJ WKH LGHQWLW\
WKURXJKDYDWDUSHUVRQDOL]DWLRQMRLQLQJJURXSVRI6/XVHUVDUHKHOSIXOVWHSVWRVXUYLYH
WKH VWHHS OHDUQLQJ FXUYH EXW RQFH WKH\ JHW IDPLOLDU ZLWK WKH LQWHUIDFH DQG WKH
HQYLURQPHQWDVSHFWUXPRIRSSRUWXQLWLHVXQIROGV 
 








6HYHUDO DVVXPSWLRQV ZHUH PDGH LQ WKH FRXUVH RI FRQGXFWLQJ WKH UHVHDUFK 6WXGLHV





LQFOXGLQJ SUH-WHVWV VXUYH\V DQG DVVHVVPHQWV 7KH ZLWQHVVHG IDFWV ZHUH KRZHYHU
FRQWUDU\ WR WKDW DVVXPSWLRQ 6RPH 6WXG\- SDUWLFLSDQWV ZHUH TXLFN WR FRPSOHWH WKH
ODQJXDJHDSWLWXGH WHVW 0/$7ZLWKRXW WDNLQJPXFKWKRXJKWRI LW0RVWSDUWLFLSDQWV
GLGQRWFRPPHQWRQWKHVXUYH\TXHVWLRQVHYHQZKHQDVNHGWRFRPPHQW0RUHRYHULW
ZDVLPSRVVLEOHWRGHWHUPLQHWKDWSDUWLFLSDQWVGLGWKHLUEHVWRQFODVVDVVHVVPHQWVDQG
WRZKDWH[WHQWHDFKRI WKHPKDGSUHSDUHGIRU WKHDVVHVVPHQWV ,WZDVDOVRXQFHUWDLQ
ZKHWKHU VWXGHQWV XQGHUVWRRG WKH VXUYH\ TXHVWLRQV FOHDUO\ DQG KRZ WUXWKIXO DQG
H[WHQVLYHWKH\ZHUHLQUHVSRQGLQJWRVXUYH\VDQGLQWHUYLHZTXHVWLRQV 
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7KHVHXQFHUWDLQWLHV FRXOGKDYHDIIHFWHG WKH UHVHDUFK UHVXOWV ,WZDVKRZHYHU VDIH WR






OHDUQLQJ DQG KHQFH WKH FRPSDULVRQ EHWZHHQ WKH 9: PHGLXP DQG WKH IDFH-WR-IDFH
PHGLXP ZRXOG FRQVWLWXWH D YDOLG PHDVXUH RI WKH HIIHFWLYHQHVV RI WKH9: PHGLXP
:KLOHVXFKDQDVVXPSWLRQFRXOGEHYDOLGWKHUHLVQRRWKHUUHDVRQWRDVVXPHWKDWIDFH-




$V D PHGLD FRPSDULVRQ VWXG\ D PDMRU UHTXLUHPHQW RI WKH UHVHDUFK SURMHFW ZDV
IDLUQHVV LQ FRPSDULVRQ EHWZHHQ PHGLD 7KLV UHTXLUHPHQW QHFHVVLWDWHG VLPLODULW\ QRW
RQO\ LQ WUHDWPHQW JURXSV EXW DOVR LQ FODVV VWUXFWXUH FRQWHQW DQG FODVV GHOLYHU\
PRGHOV DQG PHWKRGV 2Q WKH RQH KDQG LQYHVWLJDWLQJ WKH 9: PHGLXP IRU OHDUQLQJ
ZRXOG UHTXLUH WKDW XQLTXH IHDWXUHV DQG DIIRUGDQFHV RI WKLV PHGLXP EH WKRURXJKO\
WHVWHG2QWKHRWKHUKDQGGHOLYHULQJ OHDUQLQJ WKURXJKXQLTXHPHGLXPDFWLYLWLHVDQG
IHDWXUHVZRXOGJLYHWKDWPHGLXPWKHDGYDQWDJHRYHUWKHRWKHUPHGLXPZLWKZKLFKLW












:KLOH DQDO\]LQJ WKH GDWD YDOLGLW\ LVVXHV ZHUH WDNHQ LQWR FRQVLGHUDWLRQ ,QWHUQDO
YDOLGLW\ LV GHILQHG DV WKH GHJUHH WR ZKLFK WKH GHVLJQ RI DQ H[SHULPHQW FRQWUROV
H[WUDQHRXVYDULDEOHV%RUJHWDO6XFKYDULDEOHVPD\EHH[WHUQDOHYHQWVGXULQJ
WKH LQWHUYHQWLRQSHULRG WKDW LQIOXHQFH UHVXOWV6HYHUDO VXFKHYHQWVZHUHGHVFULEHG LQ
WKH3LORW6WXG\DQG6WXG\-WKDWKDYHOHGWRVWXGHQWGURSRXW 
 
7KH LQFOXVLRQ DQG GLVWULEXWLRQ RI SDUWLFLSDQWV DFURVV JURXSV ZDV D IDFWRU WKDW
FRQWULEXWHG WR WKH YDOLGLW\ RI UHVHDUFK UHVXOWV $Q DSWLWXGH WHVW ZDV XWLOL]HG WR
GLVWULEXWH VWXGHQWV DFURVV 6WXG\- JURXSV LQ D ZD\ WKDW PLQLPL]HV WKH HIIHFWV RI
GURSRXWV3D\LQJ6WXG\-SDUWLFLSDQWVRQO\LIWKH\FRPSOHWHGWKHVWXG\FRXOGKDYHKDG
DQHJDWLYHHIIHFWRQWKHYDOLGLW\RIUHVXOWV7KHPRWLYDWLRQRISDUWLFLSDQWVWRMRLQWKH
VWXG\ FRXOG KDYH EHHQ ILQDQFLDO DQG LW ZDV QRW FOHDU LI DQG KRZ WKLV FRXOG KDYH
DIIHFWHGWKHYDOLGLW\RIUHVXOWV+RZHYHUIURPREVHUYDWLRQLWZDVREYLRXVWKDW6WXG\-




DQDO\VLV DUH SRWHQWLDO VRXUFHV RI ELDV LI QRW REMHFWLYHO\ SHUIRUPHG ,Q TXDOLWDWLYH
UHVHDUFK DSSURDFKHV WKH UHVHDUFKHUV DUH WKH UHVHDUFK LQVWUXPHQWV )UDQNHO HW DO
 7KH UHVHDUFKHU FKDUDFWHULVWLFV ZRXOG WKXV KDYH DQ LQIOXHQFH RQ WKH UHVHDUFK
UHVXOWV ,Q RUGHU WR GLPLQLVK WKLV LQIOXHQFH WKH UHVHDUFKHU PXVW XQGHUVWDQG KLVKHU
SHUVRQDOFKDUDFWHULVWLFVDQGPXVWUHIOHFWRQKRZWKH\PD\FUHDWHELDVWKDWPD\VKDSH
WKH UHVHDUFK UHVXOWV ,GHDOO\ D VHFRQG UHVHDUFKHU RU PRUH ZRXOG UHYLHZ DOO WKH








VWXG\ DQG XVLQJ TXDQWLWDWLYH UHVHDUFK WRROV WR VXSSOHPHQW TXDOLWDWLYH UHVHDUFK WRROV




$Q LVVXHZLWK WKLVPRGHO LV WKH µRUGHU¶ HIIHFW ,W LV SRVVLEOH WKDW WKHRUGHU LQZKLFK
LQWHUYHQWLRQV DUH DGPLQLVWHUHG PD\ DIIHFW WKH RXWFRPH  7KLV LV EHFDXVH ODQJXDJH
VNLOOVDUHFDUULHG-RYHUEHWZHHQOHDUQLQJLQWHUYHQWLRQVWKURXJKGLIIHUHQWPHGLDVRHYHQ
ZLWK DQ DVVHVVPHQW FDUULHG DIWHU WKH ILUVW LQWHUYHQWLRQ WKH DVVHVVPHQWRI WKH VHFRQG
LQWHUYHQWLRQPLJKWUHIOHFWWKHVXFFHVVHVRUIDLOXUHVRIWKHILUVWLQWHUYHQWLRQLQOHDUQLQJ
GHOLYHU\ &DUU\-RYHU HIIHFWV PLJKW EH DYRLGHG RU GLOXWHG ZLWK D VXIILFLHQWO\ ORQJ
µZDVK-RXW¶ SHULRG EHWZHHQ LQWHUYHQWLRQV DQG VXFK D SHULRG PLJKW QRW DOZD\V EH
DYDLODEOH IRU WKH UHVHDUFK VWXG\ VXFK DV WKH FDVH ZLWK 6WXG\- WKDW ZDV FRQGXFWHG







GXDO FRGH WKHRU\ DQG ODWHU PRGHOV RI OHDUQLQJ WKURXJK PHGLD WKDW EXLOGV RQ LW









DV FRPSDUHG WR RWKHU PRUH WUDGLWLRQDO PHGLD ,W GRHV QRW KRZHYHU DVVHVV KRZ WKH







7KLV PRGHO LV FDOOHG WKH PRGXODU-VHTXHQWLDO PRGHO  $ W\SLFDO OHVVRQ LQ 6WXG\-
FRQWDLQHGWKUHHRUIRXUDFWLYLWLHVDQGWKHOHVVRQZDVGHOLYHUHGDVDZKROHLQHDFKRI
WKHPHGLDXVHG7KHSURSRVHGPRGHOIRU6WXG\-LVEDVHGRQWKHVDPHDFWLYLWLHVXVHG
IRU VWXG\-EXW LW DOORZVVZLWFKLQJEHWZHHQPHGLDDIWHUDPRGXOHRI WZRDFWLYLWLHV
KHQFHWKHQDPHPRGXODU-VHTXHQWLDO)RUH[DPSOHWKHDFWLYLW\RIOHDUQLQJDVHWRI
ZRUGV YRFDEXODU\ LQ WKH$UDELF ODQJXDJH ZRXOG EH SHUIRUPHG LQ WKH IDFH-WR-IDFH
PHGLXP DQGDQRWKHU VHWRIZRUGVZLWK VLPLODUGLIILFXOW\ ZRXOGEHGHOLYHUHG WR WKH
VDPHJURXSRISDUWLFLSDQWVWKURXJKWKH9:PHGLXP$TXLFNPHDVXUHRIKRZPDQ\













GXULQJ PLG FODVV ZLWK WKH FRPSOH[LW\ RI YLGHR UHFRUGLQJ DOO DFWLYLWLHV LQ VXFK D
VFHQDULRLWFRXOGEHDJRRGRSSRUWXQLW\WRXWLOL]HWKHUHVRXUFHVDYDLODEOHIRUWKHVWXG\
LQWKHPRVWHIIHFWLYHPDQQHUDQGZRXOGDOORZIRUWKHFROOHFWLRQRIUHVHDUFKGDWDWKDW
ZRXOG EH PXFK XVHIXO IRU WKH FRPSDUDWLYH DQDO\VLV E\ LQYROYLQJ SDUWLFLSDQWV LQ





DFURVV PHGLD EHLQJ FRPSDUHG DQ HYDOXDWLRQ VWXG\ RI D PHGLXP E\ LWVHOI QHHG QRW
PDNHWKLVDOLJQPHQWDQGZRXOGDOORZIRUH[SORULQJWKHPHGLXPWRLWVIXOOSRWHQWLDO
IRUOHDUQLQJ7KLVZRXOGEHDFRQWH[WXDOL]HGVWXG\WKDWIRFXVHVRQWKHIHDWXUHVD9:
FDQ H[FOXVLYHO\ RIIHU 7KH 9:V ZHUH SURYHQ WR RIIHU D VSHFWUXP RI EHQHILWV IRU






WKDQ ZLWK JHQHUDO XVHUV ZKR DUH PRVWO\ XVHG WR FRQYHQWLRQDO OHDUQLQJ PHGLD DQG
WHFKQLTXHV +RZHYHU VLQFH WKH PDMRULW\ RI ODQJXDJH OHDUQHUV LQFOXGLQJ WKRVH ZKR
XVH RQOLQH OHDUQLQJ KDYH ZHQW WKURXJK VRPH IRUP RI VWUXFWXUHG ODQJXDJH OHDUQLQJ
DFWLYLWLHV WKH FRPSDULVRQ EHWZHHQ 9:V DQG FRQYHQWLRQDO PHGLD LV LQKHUHQW DQG






OHDUQLQJ DQG ZKR DUH LQ QHHG RI VXFK OHDUQLQJ IRU VHYHUDO VRFLDO DQG HFRQRPLF
UHDVRQV6HHNLQJVXFKJURXSVZRXOGVHUYH WRHYDOXDWHDVDPSOHRIKLJKO\PRWLYDWHG




$VH[SODLQHG LQ VHFWLRQ ODUJH FRPPXQLWLHVRI PLOOLRQVRI ODQJXDJH OHDUQHUV DUH









7KH 9: PHGLXP LV FHUWDLQO\ DEOH WR GHOLYHU OHDUQLQJ EXW ODFNV D ORW RI SURSHUWLHV
LQKHUHQWWRDIDFH-WR-IDFHFODVVURRP:KLOHDORWRIIHDWXUHVDUHDYDLODEOHLQ6/WKHUH














$V 9:V DUH LPPHUVLYH DQG DV OHDUQLQJ E\ H[SHULHQFLQJ H[SORULQJ DQG
FROODERUDWLQJLVSDUWRISRWHQWLDOOHDUQLQJVFHQDULRVRI9:VRYHUOD\LQJDUHDO-ZRUOG
JHRJUDSKLF OD\HU RQ WRS RI WKH 9: ZLWK SKRWRV DQG DQLPDWLRQV RI UHDO ODQGPDUNV
ZRXOGFRQVWLWXWHDPDMRULPSURYHPHQWLQ9:VODQJXDJHOHDUQLQJ 
 
)XUWKHU ZRUN FRXOG WKXV LQYROYH WKH LGHD RI FRQQHFWLQJ WKH JHRJUDSK\ GHWDLO WR WKH
9:,QWKHVXPPHURI*RRJOHUHOHDVHG*RRJOH(DUWKHQDEOLQJXVHUVWRQDYLJDWH
WKHLU ZD\ WKURXJK VDWHOOLWH RU DLUSODQH LPDJHU\ DQG H[WHQVLYH JHRJUDSKLF GDWD )HZ
PRQWKV ODWHU*RRJOH(DUWKVWDUWHG WREHXVHGDVD WRRO WRVXSSRUW ILFWLRQDOXQLYHUVHV
DQG JDPHV RQH RI ZKLFK LV *RRJOH (DUWK:DUV ZKHUH WKRXVDQGV RI SOD\HUV ZRXOG
FKRRVHWRPDNHYLUWXDODUP\EDVHVLQUHDOZRUOG ORFDWLRQVZLWKWKHLUEDVHVVKRZLQJ
XSRQDOO RWKHUSOD\HU




WHDFK JHRJUDSK\ DQG E\ FUHDWLQJ JDPH ZRUOGV RXW RI VDWHOOLWH LPDJHU\ RI IRUHLJQ
FLWLHVIURPWKHWDUJHWFXOWXUHVWXGHQWVFRXOGEHIDPLOLDUL]HGZLWKIRUHLJQJHRJUDSK\
FLW\ ODQGPDUNV HWF 7KH VDPH H[SHULHQFH FRXOG EH H[WHQGHG WR ODQJXDJH OHDUQHUV
ZKHUHVWXGHQWVFRXOGYLUWXDOO\YLVLWDQ\FLW\RUODQGPDUNWRKDYHDILUVWDFFRXQWRILWV




%XLOGLQJ RQ WKH UHVHDUFK ILQGLQJV WKH FKDSWHU RXWOLQHV D VHW RI FKDOOHQJHV DQG
RSSRUWXQLWLHV WKDW D GHVLJQHU D WXWRU DQG D VWXGHQW ZRXOG IDFH ZKLOH OHDUQLQJ
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ODQJXDJHVZLWK9:V7KHFKDSWHUJRHVWRGLVFXVVOLPLWDWLRQVRIWKHUHVHDUFKVWXGLHV
DV ZHOO DV WKH VKRUWFRPLQJV RI WKH UHVHDUFK HQYLURQPHQW LQ JHQHUDO DQG KRZ WKHVH
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Appendix 4.3  Class 3 Notes 
 
Virtual Reality in Language Education 
PhD Pilot Project 
Class 3 Notes 
Class held on 1-5-2007 
By Riad Saba 
7-5-2007 
 
Overview and Purpose 
This is session 3 of 6 aiming at delivering an Arabic class for the sake of investigating 
VC and VR technologies in language technologies 
 
Session Minutes 
1 PM BST  ±  Section 1 students arrive at the classroom 
1:05 PM BST  ± Mr. Saba delivers the first Arabic lesson 
1:55 PM BST  ± Section one class is completed  
2:00 PM BST  ± Section two students arrive in the classroom 
2:05 PM BST  ± Mr. Saba delivers the second Arabic lesson 
2:55 PM BST  ± Section two class is completed 
 
Class Attitude 
There was a good turnout. 7 students showed up for section 1, and 3 students for 
section 2, with one more student expected to join section 2. The students that showed 
up had a generally positive attitude towards the course. All 24 students who showed 
up for the first session have been contacted by email during the previous week. All 
students were given the class notes for class 3.  
 
Pedagogical Issues 
o Good feedback: the instructor was able to associate names with faces which 
allowed for better class interactivity and collaboration. 
o The instructor did not use the PC screen since all students had handouts. The 
white board was used once. This was necessary since there was no one in the 
room to assist the instructor in switching between the PC projection and the 
video.  
o The small class made it easier to actively engage all the students in class 
activities.  
o The material delivery rate was fairly fast and the material previously emailed 
and/or handed out was covered. 
o The students were showing better command of Arabic pronunciation and more 
confidence in speaking the new language 
o Students were more actively involved in the class discussions as evident by the 
many questions that they asked 
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Technology Related Issues 
The audio and video quality was acceptable. Different whiteboard collaboration 
scenarios/tools need to be tested, but are not readily available. 
 
Notable Successes 
o The classes were delivered successfully.  
o Students showed better command of Arabic pronunciation 
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F$JH ->VWXGHQWV@  ->VWXGHQW@ - DQGROGHU 
 
G(GXFDWLRQOHYHO 
 VWXGHQWV ZHUH VWXG\LQJ DW WKH 06V OHYHO RQH DW WKH %6F OHYHO DQG RQH ZDV D 3K' KROGHU
ZRUNLQJIRUWKH8QLYHUVLW\RI1RWWLQJKDP8R1 
 




























',5(&7,2167KHVWDWHPHQWV LQ WKLV VXUYH\ VHFWLRQKDYH WRGRZLWK\RXU RSLQLRQVDQGEHOLHIV
DERXW ODQJXDJH OHDUQLQJDQG LWV LPSRUWDQFH3OHDVH UHDGHDFKVWDWHPHQWFDUHIXOO\ DQGFLUFOH WKH
QXPEHUWKDWEHVWH[SUHVVHV\RXUIHHOLQJV 
 


















6$  $  1  '>@  6'>@ 
 
,KDYHQHYHUFRQVLGHUHGOHDUQLQJDQRWKHUODQJXDJHEHIRUH 
6$>@  $  1>@  '>@  6'>@ 
 
/HDUQLQJDQRWKHUODQJXDJHLVWRRKDUG 





6$>@  $>@  1>@  '>@  6'>@ 
 
$VHFRQGODQJXDJHLVSDUWRIDQHGXFDWHGSHUVRQ¶VPDNH-XS 
6$>@  $>@  1>@  '>@  6' 
 
$QRWKHUODQJXDJHFDQKHOSPHWKLQNDQGDQDO\]HEHWWHU 
6$>@  $>@  1>@  '  6' 
 
/HDUQLQJDQRWKHUODQJXDJHHQKDQFHVP\UHOLJLRXVH[SHULHQFH 





6$>@  $>@  1  '  6' 
 
,QHHGWROHDUQDIRUHLJQODQJXDJHWRHQKDQFHP\SURVSHFWVIRUDIXWXUHFDUHHU 
6$>@  $>@  1>@  '  6' 
 
,GRQRWOLNHWRWUDYHODEURDGDQGKHQFH,GRQRWQHHGDQRWKHUODQJXDJH 
6$  $  1  '>@  6'>@ 
 
$Q\EXVLQHVVWRGD\KDVWRWKLQNJOREDOO\KHQFHDVHFRQGODQJXDJHLVQHFHVVDU\ 
6$>@  $>@  1>@  '  6' 
 
$QRWKHUODQJXDJHZRXOGDOORZPHWRPHHWPRUHJLUOVJX\V 







6$  $>@  1>@  '>@  6'>@ 
 
2YHUDOO,WKLQNLWLVYHU\LPSRUWDQWWRVSHDNDQRWKHUODQJXDJH 














6$>@  $>@  1>@  '>@  6'>@ 
 
,KDYHXVHG'HVNWRSYLGHRFRQIHUHQFLQJOLNHZHEFDPVEHIRUH 
6$>@  $>@  1>@  '>@  6'>@ 
 
 ,WZLOOEHKDUGHUWROHDUQDODQJXDJHE\YLGHRFRQIHUHQFHWKDQZLWKDWUDGLWLRQDOFODVVURRP 
6$  $>@  1>@  '>@  6' 
 




6$  $>@  1>@  '>@  6'>@ 
 
 ,QHHGPRUHHIIHFWLYH WRROV IRU OHDUQLQJDQHZODQJXDJHVLQFH WKH WUDGLWLRQDOFODVVURRPLVQRW
HIIHFWLYH 
6$>@  $>@  1>@  '>@  6'>@ 
,KDYHXVHGFRPSXWHUWHFKQRORJ\WROHDUQDQHZODQJXDJHLQWKHSDVW 
6$>@  $>@  1>@  '>@  6'>@ 
 
,DPH[FLWHGDERXWWKHWHFKQRORJ\-EDVHG$UDELFOHDUQLQJFODVV 
6$>@  $>@  1>@  '  6' 
 
,DPQRWFRQILGHQWRIP\DELOLW\WROHDUQDQHZODQJXDJHWKURXJKWHFKQRORJ\ 
6$  $>@  1>@  '>@  6'>@ 
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7KLV LV WKHSRVW-DVVHVVPHQW DWWLWXGH VXUYH\ IRU WKH3K'UHVHDUFKSLORWSURMHFWRQ WKHXVHRI95
WHFKQRORJ\LQODQJXDJHOHDUQLQJ7KHVXUYH\ZLOOEHDQDO\]HGLQOLJKWRIWKHLQLWLDODWWLWXGHVXUYH\

























    >VWXGHQW@  >@ >@  
 







































 7KH GLIILFXOW\ OHYHO LQ OHDUQLQJ D QHZ ODQJXDJH WKURXJK WKLV PHGLXP DV FRPSDUHG WR D
WUDGLWLRQDOFODVVURRP-EDVHGODQJXDJHFODVV 






- Quite difficult 
- With better communications technology it would have been better, but poor picture 












>@  >@ >@  >@     
 









  >@ >@   >@   
 
&RPPHQWV 
- ,QWHUHVWLQJ 'LVFXVVLRQ +RZHYHU ZDV PRUH FRQFHUQHG ZLWK UDQGRP YRFDEXODU\ 7KXV ,
ILQG FRQVWUXFWLQJ VHQWHQFHV YHU\ GLIILFXOW DV WKHUH ZDV OLWWOH IRFXV RQ SUHSRVLWLRQYHUE
FRQMXJDWLRQVHWF 
- ,Q DLPLQJ WR WHDFKXV WKHEDVLFV RI$UDELF IRU D WULS WR DQ$UDELF VSHDNLQJ FRXQWU\ WKH
FODVVPDWHULDOZDVYHU\UHOHYDQW 
- 1HHGHGPRUHKHOSIRUWKHVSHOOLQJRIGLIIHUHQWZRUGV 









- Not really about the culture, but a bit. 






























>@  >@ >@  >@  >@   
 






















- Useful, but far from being important 
 
7KHWHFKQRORJ\WRROVXVHGLQVXSSRUWRIWKHFODVV 




- /&' SURMHFWLRQ DQG DXGLR ZHUH JHQHUDOO\ RN ZDV VRPHWLPHV D ELW XQFOHDU 7KH
ZKLWHERDUGZDVXVHIXO7KHFRPSXWHUXVHIRUDFRXSOHRIVHVVLRQVZDVDOVRKHOSIXO 









1. How different was the learning experience from that of a traditional classroom?  
 






6WDWHPHQW ,WZDVYHU\GLIIHUHQWEXW UDWKHU LQDQHJDWLYHZD\EHFDXVHZHFRXOGQ¶W VHH WKH
mouth of the speaker when pronouncing words, we FRXOGQ¶W VHH WKH ERDUG DQG FRXOGQ¶W DVN DV







6WDWHPHQW ,W ZDV KDUG WR VHH WKH ZKLWH ERDUG EHKLQG WKH WHDFKHU DQG WKH ZULWLQJ RQ LW
)XUWKHUPRUH RQH KDG WR VSHDN UDWKHU VORZ DQG YHU\ FOHDUO\ LQ RUGHU WR KDYH WKH RWKHU SDUW\
XQGHUVWDQG 6RPHWLPHV WKHUH ZHUH OLWWOH SUREOHPV ZLWK WKH FRQQHFWLRQ 
 
6WDWHPHQW 6LPLODU RYHUDOO H[SHULHQFH DQG , HQMR\HG WKH QRYHOW\ RI EHLQJ WDXJKW GLUHFWO\



















6WDWHPHQW Students are very quiet so they can hear the teacher, therefore they were more 
concentrated as well.  
 
6WDWHPHQW Main benefits were more cultural, and I believe there would be potential for 
constructive cooperation and interactions with students in Lebanon in the future. Yet as an 
educational tool it was flawed. 
 
 














6WDWHPHQW ,WZDVKDUG WRKHDU VSHFLILF VRXQGVDQGVSHOOLQJV:RXOGEHHDVLHU LI LQVWUXFWRU
ZULWHYRFDEXODU\XVHGLQWKHOHVVRQRQWKHZKLWHERDUGEXWYLGHRTXDOLW\VKRXOGEHILUVWLPSURYHG 
 




6WDWHPHQW 6RPHWLPHV WKH SURQXQFLDWLRQ ZDV QRW XQGHUVWRRG FRUUHFWO\ GXH WR FRQQHFWLYLW\
SUREOHPV 7KH ZKLWH ERDUG FRXOG QRW EH VHHQ YHU\ ZHOO LQ WKH YLGHR FRQIHUHQFHV 
 
6WDWHPHQW Better sound and video would allow for easier communication. For instance, the 
time delays made it difficult to ask questions, while poor picture quality made it hard to read what 






6WDWHPHQW 6XUHZRXOGGR LW DJDLQEXWDVPHQWLRQHGSUHYLRXVO\ ,¶GSUHIHU LWZLWK DPXFK
VPDOOHUFURZG 
 




6WDWHPHQW , KDYH QR LGHD XQIRUWXQDWHO\ ,¶P QRW UHDOO\ LQWR WKHVH WRSLFV - 
 









6WDWHPHQW If the class was similar to the Arabic languages I took then no. However it does 




 +RZZRXOG\RXGHVFULEH\RXUFRQILGHQFH LQXVLQJ WKH$UDELF ODQJXDJHDIWHU WKLVFODVV"






















6WDWHPHQW No, not even close. Need a lot more than 6 one-hour lessons to be able to hold a 
conversation! 
 




$SSHQGL[  6WXG\-3URMHFWHG7LPH7DEOH 
 
,IDOOWKHFRQGLWLRQVIRUWKH3K'UHVHDUFK6WXG\-DUHDVVHPEOHGLQSODFHWKHSURMHFWLVGXHWRVWDUW
EHIRUH WKH HQG RI 6HSWHPEHU  DQG GXH WR HQG E\ WKH PLG 1RYHPEHU  )ROORZLQJ LV D
WHQWDWLYHWLPHWDEOHQRWLQJWKDWRIILFLDO8.KROLGD\VPXVWEHREVHUYHGLQWKLVWLPHWDEOH 
 










- 7KLV ZRXOG EH D JHQHUDO PHHWLQJ IRU DOO
SDUWLFLSDQWV 
-)RU WKH VDNHRI WKH95JURXS LWPLJKWEHEHVW
IRU WKH 3K' UHVHDUFKHU WR UHPDLQ DXWRQRPRXV DW













































































,Q WKH FRXUVH RI FRQGXFWLQJ D 3K' UHVHDUFK VWXG\ IRU LQYHVWLJDWLQJ WKH HIIHFWLYHQHVV RI9LUWXDO




7KH 6SRNHQ /HEDQHVH $UDELF ODQJXDJH FRXUVH ZRXOG EH GHOLYHUHG E\ P\VHOI , DP WKH 3K'
UHVHDUFKHU5LDG6DEDDQ$UDELFODQJXDJHQDWLYHVSHDNHUDQG,ZRXOGEHEDVHGLQ1RWWLQJKDPIRU
WKHSHULRGRIWKHUHVHDUFKVWXG\,SODQWRGHOLYHUWKH/DQJXDJHFODVVWKURXJKGLIIHUHQWPHGLDRI







$W WKH VWDUWRI WKHFRXUVH \RXZRXOG VLW IRU D ODQJXDJHDSWLWXGH WHVW WRPHDVXUH\RXU DELOLW\ WR
OHDUQDQHZODQJXDJH<RXZRXOGDOVREHDVNHGWRILOODSUH-VWXG\DWWLWXGHVXUYH\<RXZRXOGWKHQ
EH SODFHG LQ RQH RI WKUHH KRPRJHQHRXV JURXSV RI ODQJXDJH OHDUQHUV DQ HDFK JURXS ZRXOG EH
OHDUQLQJ WKURXJK D GLIIHUHQW PHGLD *URXS DQG LQGLYLGXDO LQWHUYLHZV DQG OHDUQLQJ DVVHVVPHQWV
ZRXOGEHSHULRGLFDOO\FRQGXFWHGWRUHIOHFWRQ\RXUDWWLWXGHVWRZDUGVWKHFRXUVHDQGWKHPHGLDRI
LQVWUXFWLRQXVHG$WWKHHQGRIWKHFRXUVHLQPLGWRODWH1RYHPEHUDILQDODVVHVVPHQWRIOHDUQLQJ
RXWFRPHV ZRXOG EH SHUIRUPHG WKURXJK D XQLILHG ODQJXDJH WHVW DQG D SRVW-DVVHVVPHQW DWWLWXGH
VXUYH\ 
 
7KH GDWD JHQHUDWHG ZRXOG EH DQDO\]HG TXDOLWDWLYHO\ DQG DQRQ\PRXVO\ SURWHFWLQJ \RXU LGHQWLW\



















)RU DQ\ HQTXLULHV RU FRPPHQWV SOHDVH IHHO IUHH WR FRQWDFW PH WKH 3K' UHVHDUFKHU DQG FRXUVH





















6WDWHPHQW RQ (WKLFDO &RQGXFW GXULQJ WKLV 5HVHDUFK 7KLV UHVHDUFK SURFHVV VKDOO DELGH E\
HWKLFDO SULQFLSOHV DQG JXLGHOLQHV IRU FRQGXFWLQJ UHVHDUFK DW WKH 6FKRRO RI (GXFDWLRQ LQ WKH
8QLYHUVLW\RI1RWWLQJKDPZKLFKDUHLQDFFRUGDQFHZLWKWKH%ULWLVK3V\FKRORJLFDO6RFLHW\&RGHRI
&RQGXFW (WKLFDO 3ULQFLSOHV 	 *XLGHOLQHV  SDJHV - VHFWLRQ RQ (WKLFDO 3ULQFLSOHV IRU
&RQGXFWLQJ5HVHDUFKZLWK+XPDQ3DUWLFLSDQWVDQGZKLFKDUHDOVRLQDFFRUGDQFHZLWKWKH5HYLVHG
















5HVHDUFKHU¶V6LJQDWXUH5LDG.DLVVDU6DED   'DWH2FWREHUUG 
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5DWLRQDOH 7KH -PHGLD FRXUVH GHOLYHU\ SURFHVV ZRXOG DOORZ IRU D FRPSDUDWLYH DQDO\VLV WKDW
ZRXOGOHDGWRJHQHUDOFRQFOXVLRQVDVWRWKHHIIHFWLYHQHVVRIWKHWKUHHPHGLDRIODQJXDJHOHDUQLQJ 




















&HUWLILFDWH$OO VWXGHQWV ZKR FRPSOHWH WKH FRXUVH ZRXOG UHFHLYH D &HUWLILFDWH RI$FKLHYHPHQW





$SSHQGL[  /HEDQHVH$UDELFODQJXDJH/HVVRQ 
 
/HVVRQ([HFXWLYH6XPPDU\ 
7KHVH OHVVRQV DLP DW GHOLYHULQJ EDVLF NQRZOHGJH DQG VNLOOV LQ XWLOL]LQJ WKH$UDELF ODQJXDJH DV
VSRNHQ LQ /HEDQRQ /HEDQHVH$UDELF ZRUGV DQG VHQWHQFHV VKDOO EH SUDFWLFHG OHDGLQJ WR FRUUHFW












-0\QDPHLV     ¶DQD¶LVPL 
-:KDWLV\RXUQDPH"IHPLQLQH   ãX¶LVPLN" 
-:KDWLV\RXUQDPH"0DVFXOLQH  ãX¶LVPDN" 
-,V\RXUQDPH0DU\6PLWK")HPLQLQH ¶LVPLN0DU\6PLWK" 












µHGOHOµDãUD 5HODWLYH5DQN 7DUWHHE DOVR PHDQV
RUGHURUQHDWQHVV 
 :DƩDG VW $ZZDO 
 7QH\Q QG 7pQL 
 7OpWp UG 7pOpW 
 $UEµDD WK UDEpµD 
 ;DPVp WK ;pPLV 
 6pWWp WK 6pGLV 
 6DEµDD WK VpEpµD 
 7PpQp WK 7pPpQ 
 7pVµD WK WpVpµD 




































- :KHQLV\RXUELUWKGD\ "  ¶HPWDµLGPLOHGLNDN" 
,Q«««    EH«« 
- :KHQLV\RXUQH[W$UDELFFODVV" ¶HPWDVDIHOµ$UDELHOMp\p" 
$QVZHU«««««  







Appendix 6.7  Participant Background Questionnaire Results 
 
 ? ?- ?- ? ? ? ? 
 
^ĞĐƚŝŽŶ/ PWĂƌƚŝĐŝƉĂŶƚ'ĞŶĞƌĂů/ŶĨŽƌŵĂƚŝŽŶ 
Ă ?EƵŵďĞƌŽĨWĂƌƚŝĐŝƉĂŶƚƐ ? ? ? ? 
ď ?ŐĞ P?ŝƌĐůĞĂƌĂŶŐĞ ?   ? ?- ? ?   ? ?- ? ?   ? ?- ? ? KǀĞƌ ? ? 
ZĞƐƵůƚƐ     ? ? ? ?   ? ? ?   ? ? ?   ? ? ? 
Đ ?ƌĞǇŽƵĂƐƚƵĚĞŶƚ ? ?ŝƌĐůĞĂŶĂŶƐǁĞƌ ? P  zĞƐ  EŽ 
ZĞƐƵůƚƐ        ? ? ? ?   ? ? ? 
Ě ?/ĨzĞƐ ?ĂƚǁŚĂƚůĞǀĞů ? ?ŝƌĐůĞĂŶĂŶƐǁĞƌ ? P    ?^ĐD ?D^Đ 
WŚ  
ZĞƐƵůƚƐ         ? ? ?   ? ? ? ? 
 ? ? ?  
Ğ ?/ĨEŽ ?ǁŚĂƚůĞǀĞůĚŝĚǇŽƵĂĐŚŝĞǀĞ ? ?ŝƌĐůĞĂŶĂŶƐǁĞƌ ? P  ?^ĐD ?D^Đ WŚ 
ZĞƐƵůƚƐ          ? ? ?  ? ? ? 
Ĩ ?tŚĂƚŝƐǇŽƵƌŵĂũŽƌ ?ƐƉĞĐŝĂůŝǌĂƚŝŽŶ ? 
ZĞƐƵůƚƐ 
>ŝŐƵŝƐƚŝĐƐ ? ? ? ?ůĂŶŐƵĂŐĞ ƐƚƵĚŝĞƐ ? ? ? ?ĐƌŝƚŝĐĂů ƚŚĞŽƌǇ ? ? ? ?ŵĂƌŬĞƚŝŶŐ ? ? ? ?ŝŶƚĞƌŶĂƚŝŽŶĂů
ƌĞůĂƚŝŽŶƐ ? ? ? ?ĐƵůƚƵƌĂů ƐƚƵĚŝĞƐ ? ? ? ?ƉŽůŝƚŝĐƐ ? ? ? ?ŵĂŶĂŐĞŵĞŶƚ ? ? ? ?ƐĞĐƵƌŝƚǇ
 ?ƚĞƌƌŽƌŝƐŵ ? ? ? ?ůĂǁ ?ĨŝŶĂŶĐĞ ? ? ? ?ƐŽĐŝŽůŽŐǇ ? ? ? ?ŚŝƐƚŽƌǇ ? ? ?ůĞĂƌŶŝŶŐ ƐĐŝĞŶĐĞƐ ? ? ? ?ĞĚƵĐĂƚŝŽŶĂů
ƌĞƐĞĂƌĐŚ ? ? ? 
Ő ?,ŽǁĚŝĚǇŽƵůĞĂƌŶĂďŽƵƚƚŚĞĐŽƵƌƐĞ ? ?ŝƌĐůĞĂŶĂŶƐǁĞƌ ? P 
o &ůǇĞƌ ? ? ? ? 
o WƌĞƐĞŶƚĂƚŝŽŶ ? ? ? 
o ŵĂŝů ? ? ? 
o tĞďƐŝƚĞ ? ? ? tŚŝĐŚtĞďƐŝƚĞ ?EŽŶƐǁĞƌ 





Ă ?>ĂŶŐƵĂŐĞ^ŬŝůůƐ P ^ƚĂƚĞƚŚĞůĂŶŐƵĂŐĞƐƚŚĂƚǇŽƵŬŶŽǁĂŶĚĐŝƌĐůĞƚŚĞƌĞůĞǀĂŶƚƐŬŝůů 










8QGHUVWDQGLQJ :)([ :)([ :)([ 
5HDGLQJ :)([ :)([ :)([ 
6SHDNLQJ :)([ :)([ :)([ 
:ULWLQJ :)([ :)([ :)([ 




dK&>^ĐŽƌĞ ? ? ? ? ? ? ? ? ?/d  ? ? ?- ? ? ? ? ?/>d^^ĐŽƌĞ ? ? ? ? ?- ? ? ? ? ?- ? ? ?KƚŚĞƌdĞƐƚ 
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Đ ?,ŽǁĚŝĚǇŽƵůĞĂƌŶĂƐĞĐŽŶĚ ?ŽƌƚŚŝƌĚ ?ůĂŶŐƵĂŐĞ ? ?dŝĐŬĂůůƚŚĂƚĂƉƉůǇĂƐĂƉƉƌŽƉƌŝĂƚĞ ? 
o >ĞĂƌŶĞĚƐĞĐŽŶĚ ?ŽƌƚŚŝƌĚ ?ůĂŶŐƵĂŐĞĂƚŚŽŵĞ ? ? ? 
o >ĞĂƌŶĞĚƐĞĐŽŶĚ ?ŽƌƚŚŝƌĚ ?ůĂŶŐƵĂŐĞĂƚƐĐŚŽŽů ? ? ? ? 
o >ĞĂƌŶĞĚƐĞĐŽŶĚ ?ŽƌƚŚŝƌĚ ?ůĂŶŐƵĂŐĞŝŶŽůůĞŐĞ ?ƌĞƋƵŝƌĞĚŽƌĞůĞĐƚŝǀĞ ? ? ? ? 
o >ĞĂƌŶĞĚƐĞĐŽŶĚ ?ŽƌƚŚŝƌĚ ?ůĂŶŐƵĂŐĞŽŶŵǇŽǁŶ ? ? ? 
 
Ě ?tŚĂƚŝƐǇŽƵƌŵŽƚŝǀĂƚŝŽŶƚŽůĞĂƌŶƚŚĞƌĂďŝĐůĂŶŐƵĂŐĞ ? ?dŝĐŬĂůůƚŚĂƚĂƉƉůǇ ? 
o /ĞŶũŽǇůĂŶŐƵĂŐĞůĞĂƌŶŝŶŐ ? ? ? ? 
o dŽďĞƚƚĞƌƵŶĚĞƌƐƚĂŶĚƚŚĞƌĂďĐƵůƚƵƌĞĂŶĚƚŽďĞƚƚĞƌĐŽŵŵƵŶŝĐĂƚĞǁŝƚŚƌĂďƐ ? ? ? ? 
o /ĂŵƌĞƋƵŝƌĞĚƚŽůĞĂƌŶĂŶĞǁůĂŶŐƵĂŐĞ ? ? ?  
o >ĂŶŐƵĂŐĞůĞĂƌŶŝŶŐĐŽƵůĚĞŶŚĂŶĐĞŵǇĐĂƌĞĞƌƉƌŽƐƉĞĐƚƐ ? ? ? 
o KƚŚĞƌƌĞĂƐŽŶƐ EŽŶƐǁĞƌ  
 
Ğ ?zŽƵƌůĞǀĞůŽĨĂďŝůŝƚǇŝŶƌĂďŝĐ>ĂŶŐƵĂŐĞĂƐĂƐĞĐŽŶĚůĂŶŐƵĂŐĞ 
o EŽŶĞ ? ? ? ? 
o ĨĞǁǁŽƌĚƐ ? ? ? 
o ĂŶǁƌŝƚĞĂŶĚ ?ŽƌƐƉĞĂŬƐŝŵƉůĞƐĞŶƚĞŶĐĞƐ ? ? ? 
o ĂŶƐƉĞĂŬĂŶĚǁƌŝƚĞƌĂďŝĐǁĞůů ? ? ? 
 
Ĩ ?/ĨǇŽƵŬŶŽǁƐŽŵĞƌĂďŝĐ ?ŚŽǁĚŝĚǇŽƵůĞĂƌŶŝƚ ? 
ŶƐǁĞƌ P&ĂŵŝůǇ ? ? ? ?ĨƌŝĞŶĚ ? ? ? ?ůŝǀĞĨĞǁŵŽŶƚŚƐŝŶƌĂďĐŽƵŶƚƌǇ ? ? ? ?ůĂŶŐƵĂŐĞĐůĂƐƐĞƐ ? ? ? ? 
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$SSHQGL[  &RXUVH$VVHVVPHQW 
    
7KLV DVVHVVPHQW DLPV DW PHDVXULQJ WKH OHDUQLQJRXWFRPHVRI WKH ILYH$UDELF /HVVRQV WKDWZHUH
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Lebanese Arabic Language Course   
October - November 2008 
 
Course given by 
PhD Researcher Riad Kaisar Saba        
Learning Sciences Research Institute 
University of Nottingham 
 
Certificate of Completion 
This is to certify that      attended seven sessions on 
Lebanese Arabic language at the University of Nottingham, Learning Sciences 
Research Institute and successfully achieved course objectives by acquiring 
basic spoken Lebanese Arabic language skills as used in practical settings 
like the Airport, at the Hotel, etc. 
 
Professor Mike Sharples,     Mr. Riad Saba 
Director, Learning Sciences Research Institute   PhD Researcher 
Professor of Learning Sciences     Course Instructor 
School of Education        School of Education 
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7KH VWDWHPHQWV LQ WKLV VHFWLRQ KDG WR GR ZLWK SDUWLFLSDQW RSLQLRQV DERXW ODQJXDJH









 )RU PH OHDUQLQJ DQRWKHU ODQJXDJH LV
JHQHUDOO\HDV\ 
     
 /HDUQLQJ DQRWKHU ODQJXDJH LV EHVW GRQH
ZLWKQDWLYHVSHDNHUV 
     
,RQO\OLNHWROHDUQDIHZEDVLFZRUGVDQG
SKUDVHV RI DQRWKHU ODQJXDJH ZLWKRXW
QHFHVVDULO\UHDFKLQJDQDGYDQFHGVWDJH 
     
 , SUHIHU WR OHDUQ D QHZ ODQJXDJH RQ P\
RZQZLWKRXWWKHKHOSRIDWHDFKHU 
     
 /HDUQLQJ DQRWKHU ODQJXDJH ZRXOG KHOS
PHXQGHUVWDQGLWVFXOWXUHEHWWHU 
     
 /HDUQLQJ $UDELF KDV EHHQ PRUH
FKDOOHQJLQJWKDQOHDUQLQJRWKHUODQJXDJHV 
     
/HDUQLQJ$UDELF UHTXLUHVGHGLFDWLRQ DQG
WLPH WKDW , ZDV DEOH WR DOORFDWH IRU WKLV
FODVV 
     
,HQMR\HGOHDUQLQJWKH$UDELFODQJXDJH      
,GRQRWIHHOFRPIRUWDEOHXVLQJWKHQHZO\
DFTXLUHG$UDELFODQJXDJHVNLOOV 
     
7KH$UDELFODQJXDJHFODVVPDWHULDOZDV
DSSURSULDWHLQFRQWHQWDQGVWUXFWXUH 
     
7KH$UDELFODQJXDJHFODVVPDWHULDOZDV
DSSURSULDWHLQFRQWHQWDQGGHOLYHU\UDWH 
     
 7KH $UDELF ODQJXDJH µFODVVURRP¶ ZDV
VXLWDEOHIRUFODVVGHOLYHU\ 
     
 7KH LQVWUXFWRU ZDV VXLWDEOH IRU WKH
FRXUVH 
     
 , ZRXOG OLNH WR SXUVXH OHDUQLQJ WKH
$UDELFODQJXDJHIXUWKHU 










 )RU PH OHDUQLQJ DQRWKHU ODQJXDJH LV
JHQHUDOO\HDV\ 
     
 /HDUQLQJ DQRWKHU ODQJXDJH LV EHVW GRQH
ZLWKQDWLYHVSHDNHUV 
     
,RQO\OLNHWROHDUQDIHZEDVLFZRUGVDQG
SKUDVHV RI DQRWKHU ODQJXDJH ZLWKRXW
QHFHVVDULO\UHDFKLQJDQDGYDQFHGVWDJH 
     
 , SUHIHU WR OHDUQ D QHZ ODQJXDJH RQ P\
RZQZLWKRXWWKHKHOSRIDWHDFKHU 
     
 /HDUQLQJ DQRWKHU ODQJXDJH ZRXOG KHOS
PHXQGHUVWDQGLWVFXOWXUHEHWWHU 
     
 /HDUQLQJ $UDELF KDV EHHQ PRUH
FKDOOHQJLQJWKDQOHDUQLQJRWKHUODQJXDJHV 
     
/HDUQLQJ$UDELF UHTXLUHVGHGLFDWLRQ DQG
WLPH WKDW , ZDV DEOH WR DOORFDWH IRU WKLV
FODVV 
     
,HQMR\HGOHDUQLQJWKH$UDELFODQJXDJH      
,GRQRWIHHOFRPIRUWDEOHXVLQJWKHQHZO\
DFTXLUHG$UDELFODQJXDJHVNLOOV 
     
7KH$UDELFODQJXDJHFODVVPDWHULDOZDV
DSSURSULDWHLQIRUPDQGVWUXFWXUH 
     
7KH$UDELFODQJXDJHFODVVPDWHULDOZDV
DSSURSULDWHLQFRQWHQWDQGGHOLYHU\UDWH 
     
 7KH $UDELF ODQJXDJH µFODVVURRP¶ ZDV
VXLWDEOHIRUFODVVGHOLYHU\ 
     
 7KH LQVWUXFWRU ZDV VXLWDEOH IRU WKH
FRXUVH 
     
 , ZRXOG OLNH WR SXUVXH OHDUQLQJ WKH
$UDELFODQJXDJHIXUWKHU 










$ IDFH-WR-IDFH FODVVURRP LV PRUH
HIIHFWLYH WKDQ D UHPRWH FODVVURRP
XVLQJ9LGHRFRQIHUHQFLQJ 
     
 9LGHRFRQIHUHQFLQJ WHFKQRORJ\
OLPLWV GLUHFW LQWHUDFWLRQV ZLWK WKH
WHDFKHU 
     
 , SUHIHU WR WDNH ODQJXDJH FODVVHV
WKURXJK D IDFH-WR-IDFH FODVVURRP ,I
\RXDJUHHFRXOG\RXSOHDVHH[SODLQ" 
     
,OLNHWRH[SORUHDQHZPHGLXPRI
OHDUQLQJ UHJDUGOHVV RI OHDUQLQJ
RXWFRPHV 
     
 , DP FRPIRUWDEOH OHDUQLQJ ZLWK
HGXFDWLRQDO WHFKQRORJ\ OLNH
9LGHRFRQIHUHQFLQJ 
     
 9LGHRFRQIHUHQFLQJ WHFKQRORJ\
DOORZV PRUH IOH[LELOLW\ IRU OHDUQLQJ
DQ\WLPHDQ\ZKHUH 
     
 :KDW LV WKH PRVW HIIHFWLYH
WHFKQRORJ\ WRRO WKDW \RX KDYH
H[SHULHQFHG WKURXJK \RXU
(GXFDWLRQ" 
&RPPHQW , OLNH ZKHQ YLGHRV DUH LQFRUSRUDWHG LQ WKH
FODVVURRP DV DQ DLG QRW WKH WHDFKLQJ PHDQV EXW WR DLG
WHDFKLQJHVSHFLDOO\DSDUWLFXODUWKLQJ 
 












 )RU PH OHDUQLQJ DQRWKHU ODQJXDJH LV
JHQHUDOO\HDV\ 
     
 /HDUQLQJ DQRWKHU ODQJXDJH LV EHVW GRQH
ZLWKQDWLYHVSHDNHUV 
     
,RQO\OLNHWROHDUQDIHZEDVLFZRUGVDQG
SKUDVHV RI DQRWKHU ODQJXDJH ZLWKRXW
QHFHVVDULO\UHDFKLQJDQDGYDQFHGVWDJH 
     
 , SUHIHU WR OHDUQ D QHZ ODQJXDJH RQ P\
RZQZLWKRXWWKHKHOSRIDWHDFKHU 
     
 /HDUQLQJ DQRWKHU ODQJXDJH ZRXOG KHOS
PHXQGHUVWDQGLWVFXOWXUHEHWWHU 
     
 /HDUQLQJ $UDELF KDV EHHQ PRUH
FKDOOHQJLQJWKDQOHDUQLQJRWKHUODQJXDJHV 
     
/HDUQLQJ$UDELF UHTXLUHVGHGLFDWLRQ DQG
WLPH WKDW , ZDV DEOH WR DOORFDWH IRU WKLV
FODVV 
     
,HQMR\HGOHDUQLQJWKH$UDELFODQJXDJH      
,GRQRWIHHOFRPIRUWDEOHXVLQJWKHQHZO\
DFTXLUHG$UDELFODQJXDJHVNLOOV 
     
7KH$UDELFODQJXDJHFODVVPDWHULDOZDV
DSSURSULDWHLQIRUPDQGVWUXFWXUH 
     
7KH$UDELFODQJXDJHFODVVPDWHULDOZDV
DSSURSULDWHLQFRQWHQWDQGGHOLYHU\UDWH 
     
 7KH $UDELF ODQJXDJH µFODVVURRP¶ ZDV
VXLWDEOHIRUFODVVGHOLYHU\ 
     
 7KH LQVWUXFWRU ZDV VXLWDEOH IRU WKH
FRXUVH 
     
 , ZRXOG OLNH WR SXUVXH OHDUQLQJ WKH
$UDELFODQJXDJHIXUWKHU 











HIIHFWLYH WKDQ D UHPRWH FODVVURRP
XVLQJ9LUWXDO:RUOGV 
     
9LUWXDO:RUOGV WHFKQRORJ\ OLPLWV
GLUHFWLQWHUDFWLRQVZLWKWKHWHDFKHU 
     
 ,SUHIHU WR WDNH ODQJXDJH FODVVHV
WKURXJKDIDFH-WR-IDFHFODVVURRP,I
\RX DJUHH FRXOG \RX SOHDVH
H[SODLQ" 
     
 , OLNH WR H[SORUH D QHZ PHGLXP
RI OHDUQLQJ UHJDUGOHVV RI OHDUQLQJ
RXWFRPHV 
     
 , DP FRPIRUWDEOH OHDUQLQJ ZLWK
HGXFDWLRQDO WHFKQRORJ\ OLNH 9LUWXDO
:RUOGV 
     
9LUWXDO:RUOGVWHFKQRORJ\DOORZV
PRUH IOH[LELOLW\ IRU OHDUQLQJ
DQ\WLPHDQ\ZKHUH 
     
 9LUWXDO :RUOGV-EDVHG FODVVHV
DOORZ UHVHUYHG OHDUQHUV WR H[SUHVV
WKHPVHOYHV PRUH IUHHO\ DQG KHQFH
EHWWHU HQJDJH LQ WKH OHDUQLQJ
SURFHVV 
     
 :KDW LV WKH PRVW HIIHFWLYH
WHFKQRORJ\ WRRO WKDW \RX KDYH
H[SHULHQFHG WKURXJK \RXU ODQJXDJH
OHDUQLQJ" 
7KH 6/ SUDFWLFH ERDUGV ZHUH YHU\ XVHIXO , DOVR OLNH FKDUWV
WKDWFRQQHFWDOOZHOHDUQERWKDVDYLVXDODLGDQGDVDWRROWR







$SSHQGL[  ,QYLWDWLRQ3DPSKOHW 
  
 
The Learning Sciences Research Institute 
Has the pleasure to invite you to participate in a 
Lebanese Arabic Language Sampler Lessons 
 
As part of a PhD research project Titled:  
Language Learning in Virtual Worlds 
 
When? Initial meeting on Tuesday September 29th at 12 noon, then 2-
hour sessions on Wednesday September 30th, and Thursday 
October 1st, 2009 
 
Where? Jubilee Campus, Exchange Building, 1st floor, B3  
 
Allowance? We Pay you 30 pounds inconvenience allowance 
 




o Learn a new language taught by a native speaker ± and get paid! 
o Learn more about the Arabic culture - the Lebanese flavour 
o Get exposed to research methods in Technology Enhanced Learning 
 
For any enquiries please feel free to contact the PhD researcher and instructor 
Riad Saba at ttxrs6@nottingham.ac.uk  
 
Phone inquiries are also welcome at the mobile phone 07503124056 
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$SSHQGL[  (PDLO6HQWWR3RWHQWLDO3DUWLFLSDQWV 
 
³'HDUIULHQGV 








6HSWHPEHU WKDW LQYROYHV OHDUQLQJ WKH$UDELF ODQJXDJH WKURXJK WKH RQOLQH YLUWXDO ZRUOG













$SSHQGL[  ,QIRUPDWLRQ6KHHWIRU3DUWLFLSDQWV 
 
'HDU3DUWLFLSDQW 
,Q WKH FRXUVH RI FRQGXFWLQJ D 3K' UHVHDUFK VWXG\ IRU LQYHVWLJDWLQJ WKH HIIHFWLYHQHVV RI9LUWXDO





VWXGHQW 5LDG 6DED DQ$UDELF ODQJXDJH QDWLYH VSHDNHU , SODQ WR GHOLYHU WKH /DQJXDJH OHVVRQV
WKURXJK  GLIIHUHQW PHGLD RI LQVWUXFWLRQ D QRUPDO IDFH-WR-IDFH FODVVURRP DQG D9LUWXDO :RUOG
FDOOHG6HFRQG/LIH7KHLQLWLDOPHHWLQJLVVFKHGXOHGIRU7XHVGD\6HSWHPEHUWK7KH$UDELF
OHDUQLQJDFWLYLWLHVVKDOOEHFRQGXFWHGGXULQJWKHVDPHZHHNEHWZHHQ6HSWHPEHUWKDQG2FWREHU





WKHHQGRI WKH OHVVRQV\RXZRXOGEHDVNHG WR ILOODSRVW-DVVHVVPHQWDWWLWXGHVXUYH\7KH WRWDO
QXPEHURIKRXUVWKDW\RXZRXOGQHHGWRFRPPLWIRUWKLVH[SHULPHQWLVDURXQGKRXUV 
 
$OWKRXJKQRWPDQGDWRU\\RXZRXOGQHHG WRKDYHVROLGFRPPLWPHQW WR ILQLVK WKHH[SHULPHQW LQ
RUGHU WR SURGXFH VROLG GDWD DQG KHQFH VROLG UHVXOWV IRU WKH 3K' VWXG\ <RX DUH QRW REOLJHG WR
FRPSOHWH WKH FODVVHV EXW WKDW ZRXOG FDXVH SUREOHPV WR WKH UHVHDUFK H[SHULPHQW +HQFH WKH
LQFRQYHQLHQFHDOORZDQFHRISRXQGVZRXOGEHSDLGDWWKHHQGRIWKHH[SHULPHQWVXEMHFWWRWKH
SDUWLFLSDQW FRPSOHWLQJ DOO H[SHULPHQW DFWLYLWLHV $ SDUWLFLSDQW ZKR PLVVHV DQ\ UHODWHG DFWLYLW\
ZDLYHVKLVKHUULJKWWRUHFHLYHWKHFRQYHQLHQFHDOORZDQFHDJUHHGXSRQ 
 
$OO UHVHDUFK DFWLYLWLHV ZRXOG DGKHUH WR WKH HWKLFDO SULQFLSOHV DQG JXLGHOLQHV UHTXLUHG E\ WKH
8QLYHUVLW\RI1RWWLQJKDP7KHGDWDJHQHUDWHGZRXOGEHDQDO\]HGTXDOLWDWLYHO\DQGDQRQ\PRXVO\
SURWHFWLQJ \RXU LGHQWLW\ DQG SUHVHUYLQJ DQ\ SHUVRQDO LQIRUPDWLRQ WKDW ZDV FROOHFWHG GXULQJ
UHVHDUFK DFWLYLWLHV LQ VWULFW FRQILGHQWLDOLW\ %HIRUH OHVVRQV VWDUW \RX ZRXOG EH DVNHG WR ILOO D
SHUVRQDO-VFKHGXOH VKHHW DQG VLJQ D FRQVHQW IRUP UHTXLUHG E\ WKH 8QLYHUVLW\ IRU FRQGXFWLQJ
UHVHDUFKDFWLYLWLHV 
 
)RU DQ\ HQTXLULHV RU FRPPHQWV SOHDVH IHHO IUHH WR FRQWDFW PH WKH 3K' UHVHDUFKHU DQG FRXUVH
LQVWUXFWRU5LDG6DEDDWWW[UV#QRWWLQJKDPDFXN3KRQHQXPEHU 
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:K\ GR WKLV VWXG\" 7KH SURMHFW JRDO LV WR H[SORUH WKH SRWHQWLDO RI 9LUWXDO :RUOGV 7HFKQRORJ\
9: LQ WKH HQKDQFHPHQW RI ODQJXDJH HGXFDWLRQ WKURXJK D FRPSDUDWLYH VWXG\ EHWZHHQ D 9:
FODVVDQGDIDFH-WR-IDFH$UDELFODQJXDJHFODVV 
 





1RWWLQJKDP ZKLFK DUH LQ DFFRUGDQFH ZLWK WKH %ULWLVK 3V\FKRORJLFDO 6RFLHW\ &RGH RI &RQGXFW
(WKLFDO3ULQFLSOHV	*XLGHOLQHVSDJHV-VHFWLRQRQ(WKLFDO3ULQFLSOHVIRU&RQGXFWLQJ
5HVHDUFK ZLWK +XPDQ 3DUWLFLSDQWV DQG ZKLFK DUH DOVR LQ DFFRUGDQFH ZLWK WKH 5HYLVHG (WKLFDO


















5HVHDUFKHU¶V 'HFODUDWLRQ , KDYH H[SODLQHG WKH DERYH DQG DQVZHUHG DOO TXHVWLRQV DVNHG E\ WKH
SDUWLFLSDQW 
 
5HVHDUFKHU¶V6LJQDWXUH5LDG.DLVVDU6DED   'DWH6HSWHPEHUWK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o :KDWLV\RXUJHQGHU"&LUFOHDQDQVZHU  0DOH   )HPDOH 
o :KDWLV\RXUDJHUDQJH"&LUFOHDQDQVZHU- - - 2YHU 
o :KDWLV\RXUQDWLRQDOLW\"BBBBBBBBBBBBBBBBBBBBB 
o $UH\RXDVWXGHQW"&LUFOHDQDQVZHU <HV  1R 
o ,I<HVDWZKDWOHYHO"&LUFOHDQDQVZHU  %$%6F 0$06F 3K'  














8QGHUVWDQGLQJ :)([ :)([ :)([ :)([ 
6SHDNLQJ :)([ :)([ :)([ :)([ 
5HDGLQJ :)([ :)([ :)([ :)([ 
:ULWLQJ :)([ :)([ :)([ :)([ 













o ,DPUHTXLUHGWROHDUQDQHZODQJXDJH :K\"BBBBBBBBBBBBBBBBBBBBBBBB 
o /DQJXDJHOHDUQLQJHQKDQFHVP\FDUHHU 































o )HZWLPHV   ([DPSOHBBBBBBBBBBBBBBBB 
o 0DQ\WLPHV   ([DPSOHBBBBBBBBBBBBBBBB 








$Q\ SHUVRQDO VWDWHPHQWV UHODWHG WR WKH DERYH TXHVWLRQV DUH PRVW ZHOFRPH BBBBBBBBBBBBBBBBBB
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$SSHQGL[  6WXG\-,PSOHPHQWDWLRQ7LPH7DEOH 
 
6HSWHPEHUQGWLOO2FWREHUVW 
'DWH  $FWLYLW\ 5HPDUNV 
7XHVGD\
6HSWHPEHUQG 
(PDLO WR SDUWLFLSDQWV FRQWDLQLQJ SHUVRQDO-GDWD
TXHVWLRQQDLUH DQG WLPH VKHHW RI DYDLODELOLW\ WR
EHILOOHGRXWDQGPDLOHGEDFNLQGD\V 













7KLV ZDV D WZR-KRXU


























$SSHQGL[  /HVVRQ&ODVV+DQGRXWV 
 
Lebanese-Arabic language Lesson 1 
 
Lesson Executive Summary 
This lesson aims at delivering basic knowledge and skills in utilizing the Arabic 
language as spoken in Lebanon. Lebanese Arabic words and sentences shall be 
practiced leading to correct pronunciation and use. Problematic Arabic letters 
which are not part of the English Alphabet will be practiced throughout the lesson. 
A role-play activity will be practiced at the end of the lesson centering around the 
arrival into the airport and taking a taxi to the Hotel in Tripoli.  
 
Activity 1 Introducing oneself and greeting others   (15 minutes) 
Greetings 
Hello ± Piece 0DUŗDED-  Salam 
Good morning ùDEDDŗHO[HU 
Good evening Masa elxer 
How are you? (Feminine) Kifik? 
How are you? (Masculine)  Kifak? 
Good, thank God (feminine)  0QLŗD1LãNXU¶$OOD  
Good, thank God (masculine) 0QLŗ1LãNXU¶$OOD 
 
Introductions 
I - I am ± Me ¶$QD 
Name  Isim 
What is your name?(feminine) âX¶LVPLN" 
What is your name? (Masculine) âX¶LVPDN" 
My name is  ¶$QD¶LVPL 
 
Where are you from? 
Where are you from? (feminine)  Inti Minnan? 
Where are you from? (masculine) Inta Minnan? 
I am from Britain (both fem and mas) ¶$QDPLQ%ULWDQLD 
 
Practice Time 
- Practice with Instructor 
- Practice with participants nearby:      
Meet 2 people that you do not know in the class, Introduce yourself, as they 
introduce themselves to you, and hold a short Arabic conversation based on the 






Activity 2 Pronunciation and Vocabulary  (15 minutes) 
:RUGVZLWKWKHŗVRXQG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ZDŗDG   one 
DŗDG   Sunday 
PEHUHŗ  yesterday 
0DUŗDED hello 
PQLŗD I am well 
EHKŗNL  I talk ± I speak 
 
0RUHZRUGVZLWKWKHŗVRXQG 
ŗelo  sweets - beautiful 
ŗrr  hot taste 
ŗabibi  sweetheart 
Ŗayat Life 
EDŗHU  Sea 
EURŗ  I go 
 
 
Words with the X (Kh) sound  
xamis  Thursday 






xebez  bread 
  
Practice Time  
On your own, see how close you could get to the actual spelling.  
 
Try to remember the meanings of words, and check in pairs of participants your 
score over 20 words, without looking at the tables above. 
 
Your Score (out of 20 words):_______________ 
Say good morning in Arabic 
 









Activity 3 Counting till 10 with relative ranks (15 minutes) 
 









means order or 
neatness) 
1 ZDŗDG 1st Awwal 
2 tneyn 2nd  Téni 
3 Tlété 3rd  Télét 
4 DUEµDD 4th  UDEpµD 
5 xamsé 5th  Xémis 
6 sétté 6th  Sédis 
7 VDEµDD 7th  VpEpµD 
8 tméné 8th Témén 
9 WpVµD 9th WpVpµD 
10 µDãUD 10th µDFKHU 
 
Practice Time: 
Practice time with the instructor  
- Count until 10 
- You are the ____________ child in your family 
- This is the ____________ time you learn Arabic 
- You have __________ brothers and sisters 
- You consider yourself _________ in your class   (only applies if you 
consider yourself in the top 10 -) 
    
Practice time with other students 
- Ask another student to count till ten in Arabic. 
- Speak the relative number ranks in Arabic from 1 to 10.  
 
Activity 4   Using Connectors and Useful Words (15 minutes) 
From  -    Min    - Example:  
From Lebanon - Min Lebnan 
To   -   µD-   Example:  





,GRQ¶WZDQWZDWHU Ma baddi  My 
I want beer Baddi bira  
How? Kif? 
How much to the Hotel? 





Practice time:  









Activity 5 $WWKH$LUSRUWPDWŅU(15 minutes) 
Reference Table 
Where are you going? /DZHQUD\Hŗ" 
I'm coming from London Ana jéyé men lundun 
He's going to Beirut +RXpUD\HŗµDOD%D\URW 
This is the passport +HLGD¶HOEDVERUH 
Luggage âDQWDVLQJXODU 
âDQDW(plural) 
Visit  Zyara 
English Inglisi 
Slow down µ$PDKODN 
 
Practice Time: In groups of 2, translate the following sentences into Lebanese 
Arabic: 
 
I am (your nationality).  
I am coming from Nottingham. 
 
Do you speak English? I can speak 
Arabic. 
 
I am coming for a visit to Lebanon.   
I am going to Tripoli. How much to 
Tripoli? 
 
Where is the luggage?  
Slow down please.  
Have the instructor check your translated sentences 
 
Activity 6 Role Play ± At the Airport  (15 minutes) 
Choose a character to impersonate, prepare few relevant sentences, and engage 
in a role play activity with the instructor. Roles suggested:   
o Passport Control officer 
o Taxi driver 
o Air hostess 
o Tourist 
 
Sentence 1.  
Sentence 2  
Sentence 3  
Sentence 4  
 
Concluding remarks 
Practice makes perfect. Try practice the new acquired Arabic grammar and 
vocabulary with Arabic friends or when you visit an Arab country. You are 
welcome in Lebanon anytime. Write me before you come! 
 
Review for the assessment 
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$SSHQGL[  3UH-6WXG\$WWLWXGH6XUYH\ 
 
6HFWLRQ,$WWLWXGHV7RZDUGV/DQJXDJH/HDUQLQJ 
7KH VWDWHPHQWV LQ WKLV VHFWLRQ KDYH WR GR ZLWK SDUWLFLSDQW RSLQLRQV DERXW ODQJXDJH
OHDUQLQJDQGLWVLPSRUWDQFH7RZKDWH[WHQWGR\RXDJUHHRUGLVDJUHHZLWKHDFKRIWKH






















 /HDUQLQJ DQRWKHU ODQJXDJH LV EHVW GRQH ZLWK QDWLYH VSHDNHUV ZKLOH , DP YLVLWLQJ
WKHLUFRXQWU\ 
 










 ,I , WUDYHO WRDQRWKHUFRXQWU\ ,ILQGLW LPSRUWDQW WR OHDUQLWV ODQJXDJHEHFDXVHWKLV
ZRXOGDOORZPHWRUHODWHWRLWVQDWLYHVSHDNHUVLQDEHWWHUZD\ 
 











 , RQO\ OLNH WR OHDUQ D IHZ EDVLF ZRUGV DQG SKUDVHV RI DQRWKHU ODQJXDJH ZLWKRXW
QHFHVVDULO\UHDFKLQJDQDGYDQFHGVWDJH 
 













































 $ IDFH-WR-IDFH FODVVURRP LV PRUH HIIHFWLYH WKDQ D UHPRWH FODVVURRP XVLQJ
WHFKQRORJ\ 
 




















































$SSHQGL[  3RVW-6WXG\$WWLWXGH6XUYH\-6WXG\- 
 
6HFWLRQ,$WWLWXGHV7RZDUGV/DQJXDJH/HDUQLQJ 



































































































 , ILQG LW KDUG WR PDNH FRQYHUVDWLRQ HYHQ ZLWK SHRSOH ZKR VSHDN P\ RZQ
ODQJXDJH 
 






















$ IDFH-WR-IDFHFODVVURRP LVPRUHHIIHFWLYH WKDQD UHPRWHFODVVURRPXVLQJ9LUWXDO
:RUOGV 
 



































9LUWXDO:RUOGV-EDVHG FODVVHV DOORZ UHVHUYHG OHDUQHUV WR H[SUHVV WKHPVHOYHV PRUH
IUHHO\DQGKHQFHEHWWHUHQJDJHLQWKHOHDUQLQJSURFHVV 
 























 &ODVV LQWHUDFWLRQV ZHUH HDVLHU LQ WKH 9LUWXDO :RUOGV OHVVRQ 
 






















































     6RPH ODQJXDJHV DUH PRUHGLIILFXOW WKDQ RWKHUV ±
FRQIXVHG $UDELF ZLWK RWKHU







     1RQ-QDWLYHV DUH VHQVLWLYH WROHDUQLQJ GLIILFXOWLHV EHFDXVH
WKH\ KDYH ZDONHG WKH VDPH
ZD\ ± %HWWHU JUDPPDU ZLWK
QRQ QDWLYHV - 5LJKW
SURQXQFLDWLRQ ZLWK QDWLYHV-
\RX FDQQRW HVFDSH OHDUQLQJ
WKHODQJXDJHZLWKQDWLYHV 




      
















     - (YHU\ ODQJXDJH KDV LWVFKDUDFWHULVWLFV ± GLIILFXOW
VLQFH QR SULRU NQRZOHGJH RI
FXOWXUH±RWKHU ODQJXDJHV DUH
HDVLHU 
 , GLG QRW HQMR\
WDNLQJ $UDELF
OHVVRQV 












     7RRIDVW-SDVVHG±GHSHQGVRQSUHGHWHUPLQHG JRDOV ± VRPH















     6HWXS LVODQG IRU SDLU ± VPDOO
JURXS 





     0LVWDNHVDUHSDUWRIOHDUQLQJ 




     $Q\ODQJXDJHLVJUHDWWROHDUQ 











































     9: PD\ VXLW
VRPH VWXGHQWV DQG
PD\ KHOS LQ VRPH
VNLOOV ± 9: QHHG
H[SHULHQFHG XVHUV











 , SUHIHU WR WDNH
ODQJXDJHFODVVHVWKURXJK
DIDFH-WR-IDFHFODVVURRP
,I \RX DJUHH FRXOG \RX
SOHDVHH[SODLQ" 
 
     - HDV\ LQWHUDFWLRQ




























DQG KHQFH EHWWHU HQJDJH
LQWKHOHDUQLQJSURFHVV 
      
 +DYLQJ DQ LQVWUXFWRU
SK\VLFDOO\ LV YHU\
VLPLODU WR KDYLQJ WKH
LQVWUXFWRUYLUWXDOO\ 
 







 3URQXQFLDWLRQ LV EHVW
GRQH LQ D IDFH-WR-IDFH
FODVVURRP 
     )DFH-WR-IDFH
VWXGHQW ORRNV DW







LV EHWWHU VXLWHG IRU WKH
9LUWXDO:RUOGPHGLXP 
 
     - EHWWHU WR KHDU
SURQXQFLDWLRQ
PDQ\WLPHVEHIRUH












     :KHQ VWXGHQWV

















6DPH IRU ERWK ±
QRGLIIHUHQFH 










     %RWK 



































     -,WWDNHVWLPH 
- , KDYH EDG
PHPRU\ 
 /HDUQLQJ DQRWKHU
ODQJXDJH LV EHVW GRQH
ZLWKQDWLYHVSHDNHUV 
 












     ,DPDXGLWRU\ 
,SUHIHUWROHDUQDQHZ
ODQJXDJH RQ P\ RZQ
ZLWKRXW WKH KHOS RI D
WHDFKHU 
 










     ,W KHOSV DFTXDLQW
ZLWKQHZFRXQWU\ 





















 , IHHO FRPIRUWDEOH
XVLQJWKHQHZO\DFTXLUHG
$UDELFODQJXDJHVNLOOV 
     - , QHHG IXUWKHU
SUDFWLFH 
- , QHHG IXUWKHU
WLPH 
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     -,OHDUQLI,WUDYHO
WR $UDELF
FRXQWULHV ± 2QH
GD\ QRW QRZ ± ,
OHDUQLI,QHHGLW 
,QDODQJXDJHFODVV,
SUHIHU WR KLGH P\
LGHQWLW\ OLNH WKURXJK DQ
DYDWDU 
 
     (DVLHU WR LQWHUDFW
LQ 6/ , IHOW OHVV
VHOIFRQVFLRXV 
 , ILQG LW KDUG WR
PDNH FRQYHUVDWLRQ HYHQ
ZLWK SHRSOH ZKR VSHDN
P\RZQODQJXDJH 
 
      
 :KDW LV WKH PRVW
HIIHFWLYH SHUVRQDO

































     1R EHFDXVH ,






 , SUHIHU WR WDNH
ODQJXDJH FODVVHV WKURXJK
D IDFH-WR-IDFH FODVVURRP
,I \RX DJUHH FRXOG \RX
SOHDVHH[SODLQ" 
 











     9DULHW\ HQJDJHV
VWXGHQWVPRUH 


















DQG KHQFH EHWWHU HQJDJH
LQWKHOHDUQLQJSURFHVV 
 
     7KHLU YRLFHV
ZLOO VWLOO EH
KHDUG LQ 6/ VR
WKH\ZLOOVWLOOEH
UHVHUYHG 
 +DYLQJ DQ LQVWUXFWRU
SK\VLFDOO\ LV YHU\ VLPLODU
WR KDYLQJ WKH LQVWUXFWRU
YLUWXDOO\ 
 





 3URQXQFLDWLRQ LV EHVW
GRQH LQ D IDFH-WR-IDFH
FODVVURRP 






EHWWHU VXLWHG IRU WKH
9LUWXDO:RUOGPHGLXP 
 




ZHUH HDVLHU LQ WKH9LUWXDO
:RUOGV OHVVRQ 
 
     )DFH-WR-IDFH LV
EHWWHU 










 *URXS SUDFWLFH ZDV
HDVLHU LQ WKH IDFH-WR-IDFH
PHGLXP 
 







HDVLHU LQ WKH IDFH-WR-IDFH
PHGLXP 
 
      






-9LUWXDO OHDUQLQJ VDYHV WLPH DQG PRQH\ ± &ODVV UHYLVLRQ LQ *&6(
ERRNV ± YLGHR FOLSV ± YLGHRFRQIHUHQFH- WUDGLWLRQDO FODVVHV ± 6/















7KLV DVVHVVPHQW DLPV DW PHDVXULQJ WKH OHDUQLQJ RXWFRPHV RI WKH$UDELF ODQJXDJH OHDUQLQJ DFWLYLWLHV
WKDW WRRN SODFH WRGD\ 7KH DVVHVVPHQW PHDVXUHV OHDUQHG YRFDEXODU\ SURQXQFLDWLRQ DQG VHQWHQFH























7UDQVODWHWKHVHYHQIROORZLQJVHQWHQFHVLQWR/HEDQHVH$UDELF  >SRLQWVHDFK@ 
o :KDWLV\RXUQDPH" 
o :KHUHDUH\RXIURP" 
o )LUVWYLVLW 
o ,ZDQWZDWHU 
o 7RWKH+RWHO 
o )URP%ULWDLQ 
o ,JRZLWKP\EURWKHU 
 
3DUW7KUHH3URQXQFLDWLRQ 
5HDGWKHIROORZLQJ$UDELFZRUGVRXWORXGWRWKHLQVWUXFWRU >SRLQWVHDFK@ 
$ƩDG 6XQGD\ 
;H\ %URWKHU 
0DUƩDED +HOOR 
;HEH] %UHDG 
ƨUU +RWWDVWH 
2[HW 6LVWHU 
7D[HW %HG 
PQLƩD ,DPZHOO 
%HKƩNL ,WDON±,VSHDN 
%URƩ ,JR 
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$SSHQGL[ ,QWHUYLHZ4XHVWLRQV 
 
7KLVVHWRIRSHQ-HQGHGTXHVWLRQVZRXOGEHEHVWDQVZHUHGE\SDUWLFLSDQWVZKRHQJDJHGLQERWK9LUWXDO
:RUOGDQG)DFH-WR-)DFHFODVVURRPDFWLYLWLHV 
,QWHUYLHZRSHQ-HQGHGTXHVWLRQV 
o +RZZDVWKH9:FODVVVLPLODUWRWKHIDFH-WR-IDFHFODVV" 
o +RZGLGWKH9:GLIIHUIURPWKHIDFH-WR-IDFHFODVV" 
o :KLFKPHGLXPDOORZHG\RXEHWWHUXQGHUVWDQGLQJRIOHFWXUHV"([SODLQ 
o :KLFKPHGLXPDOORZHGEHWWHUFRPPXQLFDWLRQZLWKWKHLQVWUXFWRU" 
o :KLFKPHGLXPDOORZHGEHWWHUFRPPXQLFDWLRQZLWKRWKHUSDUWLFLSDQWV" 
o :KLFKPHGLXPDOORZHG\RXPRUHFRPPDQGRIYRFDEXODU\VNLOOV" 
o :KLFKPHGLXPDOORZHG\RXEHWWHUWRZRUNDW\RXURZQSDFH" 
o :KDWDUHVRPHRIWKHSUREOHPVLQWKH9LUWXDO:RUOGFODVV" 
o :KDWDUHVRPHRIWKHVXFFHVVHVLQWKH9LUWXDO:RUOGFODVV" 
o ,QJHQHUDOZKDWGR\RXUHFRPPHQGWRLPSURYH9:ODQJXDJHOHDUQLQJ" 
 
 
